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Dear Administrator:

The American Methanol Institute Testing Group (AMITG) has previously
subrmmitted the robust summary for methanol for the HPV Challenge Program, AR-201 on
behalf of the consortium identified in our commitment letter dated March 18,
1999, As requested by your staff, enclosed please find a Test Plan for Methanol. As
stated in the previously submitted robust summary, the enclosed document further
supports the concluston that no further testing is needed for methanol. The information

submitted adequately addresses all STDS endpoints in the HPV program and no data gaps
exist.
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METHANOL TEST PLAN

ENDPOINT INFORMATION ACCEPTABLE TESTING
AVAILABLE NEEDED
PHYSICAL-CHEMIC AL DATA
Melting Point YES YES NO
Boiling Point YES YES NO
Vapor Pressure YES YES NO
Partition Coefficient YES YES NO
Water Solubility YES YES NO
ENVIRONMENTAL FATE/ PATHWAYS
Photodegradation YES YES NO
Stability in Water YES YES NO
Transport between Compartments YES YES NO
Biodegradation YES YES NO
ECOTOXICITY
Acute Toxicity — Fish YES YES NO
| Toxicity — Aquatic Invettehrates YES YES NO
Acute Toxicity = Aquatic Plants YES YES NO
TOXICITY
Agiute Toxicity - Mammals YES YES NO
Genetic Toxicity_= in vivo YES YES NO
Genetic Toxicity_= in vitro YES YES NQ
Re sat uose Toxicity YES YES NO
Toxicity,_tn_Reproduction YES YES NO
Developme Ntal_ Toxicity/Teratogenicity YES YES NO




INTRODUCTION

Methanol occurs naturdly in plants and animds. It is a feedstock for chemicd syntheses (for formaldehyde,
acetic acid, and methyl tertiary-butyl ether) and a solvent in a variety of consumer products,

In humans, methanol is derived both from the diet and from metabolic processes (See robust summary).
People ingest low doses of methanol in fruits, vegetables, and fermented beverages as wel as indirectly
from soft drinks and foods sweetened with aspartame (which bresks down to methanal in the
gadrointestind  tract)

There is aundant data on the potentid hedth effects of methanol in humans derived from clinica
observations following accidental or intentiond ingestion of methanol. Methanol can be highly toxic
resulting in nausea, dizziness, metabolic acidoss, and toxicity to the visud system (including blindness),
motor disturbances and even degth in humans.

PHYSICAL-CHEMICAL DATA

Methanol is a widdy used colorless, water-soluble smple dcohol containing one carbon aom. The
physica-chemical properties are well known and found in standard references and texts. Origind reports on
which these citations are based are not available, but the information has been widely accepted based on
many years of use. No further testing is need (See robust summary).

ENVIRONMENTAL FATE/PATHWAY

Alcohals generdly do not hydrolyze in water. In a soil/water environment, methanol will be present
primarily in the water phase. The dissolved methanol will migrate & near the velocity of groundwater
except in soils with organic carbon fraction greater than 10 percent. Methanol in agueous solution
exhibited no degradation when exposed to sunlight usng an EPA test protocol. Sediment and clay
suspension solutions did not photocatdyze the degradation of methanol in agueous solution during
irradiation with UV light. The biodegradation of methanol has been dudied under a wide variety of
conditions and media, including wastewater, surface water, sediments, groundwater, and in soil
microcosms. Methanol is completely degraded and there are no persistent degradation intermediates. No
further testing is need (See robust summary).

ECOTOXICITY

A summary of the numerous reports of acute toxicity data shows LC50 vaues for fish range from 1,400 to
41,000 mg/l. Methanal is sometimes used as a carrier solvent in aguatic toxicology studies. Therefore,
numerous chronic toxicity tests have, in fact, been conducted with methanol. For ingtance, both the
USEPA TSCA fish bioconcentration test protocol (40 CFR 797.1560) and the ASTM standard guide for
conducting early life-stage toxicity tests with fishes (ASTM E1241-92) spedificdly dlow methanol as a
carier solvent at concentrations not to exceed 0.1 mi/L. Acute toxicity is directly rlated to the octanol-
water partition coefficient; as log Pow increases, toxicity increases (eg., LC50 decreases). Therefore,
neutral compounds with low octanol-water partition coefficients, such as methanal, have very low acute
toxicity. In invertebrates acute toxicity data for methanol shows a median effect concentrations (EC50
vaues) for immobilization range from 10,000 to 38,000 mg/L. Adverse effects (mortdity, growth
inhibition) occurred when methanol exposures to aguetic plants were in excess of 1,000 mg/L. No further
testing is need (See robust summary).

TOXICITY

ACUTE




The acute ord toxicity (LD50) has been reported in rats, mice, monkeys, dogs, swine and rabbits. The 18
sudies reported in the robust summary are usudly old and details are lacking, but the results are consistent,
The LD50 is greater than 5,000 mg/kg in dl gecies tested The acute inhdaion toxicity (LC50) has been
reported in rats, mice and cats. The 10 studies reported in the robust summary are usudly old and details
are lacking, but the results are dso consstent. The 4 hour LC50 in rats ranged from 64,000 -98,600 ppm.
In mice the LC350 was 41,000 ppm and in cats the LC50 was 65,700 ppm. The derma LD50 in rabbits is
15,840 mg/kg. Based on the large database of old studies and the similar response in various studies, no
further testing is need for acute toxicity (See robust summary).

REPEAT DOSE TOXICITY

A mgority of the repeat dose studies are inhdation in rats and monkeys. A study in rats and monkeys
exposed up to 5,000 ppm, 6 hours/day, 5 days'week for 4 weeks resulted in nasd irritation in rats but not
monkeys as the only treatment related effects at the highest dose. NEDO conducted a series of inhdation
gudies in rats (12 and 24 months), mice (12 and 18 months) and monkeys (2 1 days, 12 months and 30
months). The exposures were 20 plus hours a day, every day. The nearly continuous exposure did not
dlow much time for clearance, which would be normd in industrid or consumer exposure. The NOAEL
in the rat and mouse studies was 100 ppm based on body weight and organ weight effects. No treatment
related increase in cancer was observed. In the monkeys various effects were noted a smilar doses.

There is dso a 90 day gavage study conducted by the EPA in rats. Organ weight and enzyme effects were
seen at the highest dose only (2,500 mg/kg). The NOAEL was 500 mg/kg. Methanol was aso evaluated in
a drinking water study in mice exposed for a lifetime a levels up to 0.899%. No treatment related effects
were reported.

Methanol was dso evduated in a skin painting in mice exposed for a lifetime. No treatment rdaed effects
were reported. These numerous studies give a good evauaion of repeat exposure effects of methanol, and
no further testing is need for repeat dose toxicity (See robust summary).

GENETOXICITY IN VITRO

There are numerous in vitro studies on methanol. They are generdly negative and no further testing is need
for gendtic effects (See robust summary)

GENETOXICITY IN VIVO

There are micronucleus (ord) and cytogenetic assays (inhdation) studies conducted on methanol. They are
negative and no further testing is need for genetic effects (See robust summary)

TOXICITY TO REPRODUCTION

Chronic methanol inhalation exposures to 1800 ppm for 2.5 hours per day for up to 1 year did not cause
ovet maternd toxicity in m. fascicularis femaes. The mengrud cycles and the ability of femdes to
conceive and give hirth to hedthy live-born infants were dso unaffected. Methanol exposures were
associated with a reduction in the length of pregnancy (not dose dependent). No decrease in offspring birth
Size was observed.

In a two-generation study inhaation exposure had some dight trestment-related effects in rats exposed at
1,000 ppm, but no effects on reproductive performance was noted. Hormone changes were noted in other
studies of reproductive effects, but no effects on reproduction were reported. No further testing is need for
reproductive toxicity. (See robust summary).

DEVELOPMENTAL TOXICITY/TERATOGENICITY

Pregnant rats exposed by inhadation to 20,000 ppm of methanol for 7 hours per day produced dight
materna toxicity and a sgnificant increase in congenitd maformations. A nontddidicd incresse in




malformation was aso reported a 10,000 ppm. inhaation exposure for 20 hours per day caused materna
and fetal toxicity in rats exposed a 5,000 ppm. Methanal is not considered teratogenic in this study. 1,000
ppm was a NOAEL for both the dam and the fetus.

There are severd developmenta studies in mice, which appears to be more sensitive to methanal than the
rats or monkeys. In key inhdation sudy in mice significant increases in the incidence of exencephdy and
cleft palate were observed at 5,000 ppm and above, increased embryolfetdl desth at 7,500 ppm and above
(including an increasing incidence of full- litter resorptions), and reduced fetd weight a 10,000 ppm and
above. A dosereated increase in cervica ribs or ossfication Stes laterd to the seventh cervicd vertebra
was sgnificant a 2,000 ppm and aove. No signs of maternd toxicity were noted.. The NOAEL for the
developmentd toxicity in this study was 1,000 ppm. Other specid developmentd studies in mice looked
more closdly a nutritional status and at critical stage of gestation to better understand the response in mice.

In a chronic methanol inhdation study in monkeys with daly exposure up to 1800 ppm for 2.5 hours daily
for up to 1 year methanol did not cause overt maternd toxicity. The ability of femaes give hirth to hedthy
live-born infants was adso unaffected. Methanol exposures were associated with a reduction in the length
of pregnancy (not dose dependent). No decrease in offspring birth size was observed. No further testing is
need for developmenta toxicity. (See robust summary).

SPECIES DIFFERENCES

The toxicity of methanol varies gregtly between different species, toxicity depending on the ability to
metabolize formate. In cases of dow metabolism of formate, fata poisoning occurs as a result of metabolic
acidosis and neuronal toxicity, wheress, in animds that readily metabolize formate, CNS depression (coma,
respiratory falure, etc.) is usudly seen. Sendtive primate species (humans and monkeys) develop
increased blood formate concentrations following high level methanol exposure, while resstant rodents,
rabbits and dogs do not.

The norma blood concentration of methanol in humans from endogenous sources is less than 05 mg/liter
(0.02 mmollitter), but dietary sources may increase blood methanol level. Generdly, transent Central
Nervous System (CNS) effects appear above blood methanal levels of 200 mg/liter (6 mmol/liter); ocular
symptoms appear above 500 mg/liter (16 mmol/liter) and fatalities have occurred in untrested patients with
initid methanal levels in the range of 1500-2000 mg/liter (47-62 mmol/liter).

Animd tests were done over the years to obtain predictive information. Invedtigetion of methanol toxicity
in animas is somewhat limited because norma rodents exposed to methanol do not display the metabolic
acidosis and toxicity to the visud system that occurs in humans.

Incorporation of kinetic parameters and the fraction of inhaed methanol absorbed in humans and rodents
into kinetic models predict that an 8-hour exposure to 5,000 ppm methanol will produce some very
different results in different species. The blood methanol level in the mouse is 131 8 times higher and in
the rat it is 5 times higher than humans theoreticaly exposed to the same 5,000 ppm inhded levd.  This
species difference may be reated to the difference in response of pregnant animas to methanol. The
mouse is the most sengitive showing developmenta effects below a maternd toxic dose while the ra only
response a higher doses that are maternd toxic.

There is dbundant data on the potentid hedth effects of methanol in animads and humans. Most information
on the human hedth effects on methanol is derived from dinicd obsarvaions following accidentd or
intentiona ingestion of methanol. Based on the data in the robust summary no further testing is needed to
complete the HPV data needs for methanal.




ROBUST SUMVARY OF TOXClI TY OF METHANOL

| NTRODUCT! ON

Met hanol , a col orless, water-soluble sinple al cohol containing one carbon atom
occurs naturally in plants and animals. Methanol has been used in industry for
100 years. It is a feedstock for chem cal syntheses (for fornmal dehyde, acetic
acid, and nethyl tertiary-butyl ether and a solvent in a variety of consumer
products (ie paints and varni shes, antifreeze, w ndshield washers, cleansing
solutions, and adhesives) (Wrld Health Organization 1997). Methanol is also a
conponent or byproduct in various conmercial operations such as sewage
treatment, fernentation, and the pul p and paper industry.

In humans, nethanol is derived both fromthe diet and from netabolic processes
(Kavet and Nauss 1990, World Health Organi zati on 1997). People ingest | ow doses
of methanol in fruits, vegetables, and fernmented beverages as well as soft

dri nks and foods sweetened with aspartame (which breaks down to nethanol in the
gastroi ntestinal tract)

There is abundant data on the potential health effects of nethanol in humans.
Most information on the human health effects of methanol is derived from
clinical observations follow ng accidental or intentional ingestion evrents.
Met hanol can be highly toxic resulting in nausea, dizziness, metabolic
acidosis, and toxicity to the visual system (including blindness), notor

di sturbances and even death in hunans. The absorption of methanol is rapid
foll owi ng oral ingestion, inhalation of nethanol vapor, or skin contact. High
doses of nethanol overwhel mthe body's ability to rempbve a toxic nmetabolite
(formate). \When formate accunul ates, toxicity occurs

Ani nal tests were done over the years to obtain predictive information on
health effects. Investigation of nmethanol toxicity in aninmals is sonewhat
difficult to correlate with human response because nornmal rodents (the nost
conmon | aboratory test animal) exposed to nethanol do not display the nmetabolic
acidosis and toxicity to the visual systemthat occurs in humans (Roe 1982,
Tephly and McMartin 1984; World Health Organi zation 1997).

Met hanol is metabolized through the same pathways in humans and ani mals, but
the differences in the rate of rempval of netabolites result in the differences
i n met hanol -i nduced toxicity. The data presented in this robust summary
(1UCLID format) of key studies with some suppl enentary renmarks and an added

di scussi on about species differences supports the conpl eteness of information
needed for this HPV chem cal

This robust sunmary is prepared using the HPV subset of the | UCLID program
format. The HPV subset calls for certain, not all, chapters of the |UCLID
program The chapters (profile) called for in the HPV programare listed on the
next page. The use of the HPV subsets means the nunbering of chapters is not

al ways sequential. For sone sections the |IUCLID program uses drop down mnenus,
while free text is used in other sections. The sections with drop down nenu
force a choice based on the drop down nenu list. This can be confusing. For
exanpl e, for question |like what species was used night result in the choice of
“other” (specific species not listed on drop down nmenu). In these cases we have
i ndi cate the specific species information in the nethod section which is a free
text section.
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Exi sting Chem cal ID: 67-56-1
CAS No. 67-56-1

El NECS Nane met hanol

El NECS No. 200- 659-6
TSCA Nane Met hanol

Mol ecul ar For nmul a CH40

Pr oducer Rel ated Part

Conpany: Bi 0 Ri sk

Creation date: 22- FEB- 2001
Subst ance Rel ated Part

Conpany: Bi 0 Ri sk

Creation date: 22- FEB- 2001
Meno: AM
Printing date: 23- MAR- 2001
Revi si on date: 24- FEB- 2001

Date of |ast Update: 23- MAR- 2001

Nunber of Pages: 65

Chapter (profile): Chapter: 2.1, 2.2, 2.4, 2.5, 2.6.1, 3.1.1, 3.1.2, 3.3.1,
3.5, 4.1, 4.2, 4.3, 5.1.1, 5.1.2, 5.1.3, 5.1.4, 5.4,
5.5, 5.6, 5.8, 5.9

Reliability (profile): Reliability: without reliability, 1, 2, 3, 4

Flags (profile): Flags: without flag, confidential, non confidential, WX

(DE), TA-Luft (DE), Material Safety Dataset, Risk
Assessnent, Directive 67/548/ EEC, SIDS
Dat e: 23- MAR- 2001



2. Physico-chem cal Data

ID: 67-56-1

2.1 Melting Point

Val ue:
Decomnposi tion:

Subl i mati on:
Met hod:

Year :

GP:

Test substance:
Reliability:
16- MAR- 2001
(84)

2.2 Boiling Point

Val ue:
Met hod:

Year :

GaP:
Test subst ance:
Reliability:
16- MAR- 2001
(96)

Val ue:
Deconposi tion:
Met hod:

Year :

GaP:
Test subst ance:
Remar k:

Reliability:
14- MAR- 2001
(84)

= -97.8 degree C

no

no

ot her

1983

no data

no data

(2) wvalid with restriction

= 64.6 degree C
ot her
1990
no data
no data
(4) not assignable

= 64.7 degree C at 760 hPa
no

ot her

1983

no data

no data

no data

(2) wvalid with restrictions

2.4 Vapour Pressure

Val ue:
Deconposi tion:
Met hod:

Year :

GP:

Test subst ance:
Reliability:
08- MAR- 2001
(15)

= 127 hPa at 25 degree C
no
ot her (neasured)
1984
no data
no data
(2) wvalid with restriction



2.5 Partition Coefficient

| og Pow. = -.77
Met hod: ot her (cal cul at ed)
Year : 1996
GLP: no data
Test substance: no data
Remar k: See Sanger J., Cctanol-water partition of sinple organic

conpounds (1989) J. Phys. Chem Ref. Data, Vol 18 No.3 pl1150.
Sanger reports a range of Log P from-0.32 to 0.83.

Reliability: (2) wvalid with restrictions
08- MAR- 2001
(36)

2.6.1 Water Solubility

Qualitative: m sci bl e
pKa: 15 at 25 degree C
pH: =7
Met hod: ot her

Year : 1985

GLP: no data

Test substance: no data
Reliability: (2) wvalid with restrictions
22- MAR- 2001
(34)



Date: 23- MAR- 2001

3. Environmental Fate and Pat hways ID: 67-56-1

3. 1.1 Photodegradation

Type: air
DI RECT PHOTOLYSI S
Degr adat i on: = 50 %after 17.8 day
| NDI RECT PHOTOLYSI S
Sensitizer: H
Conc. of sens.: 500000 nol ecul e/ cnB
Met hod: ot her (cal cul at ed)
Year : 1990 GLP: no data
Test substance: no data
Remar k: rate constant= 0.9x10-12 cnB/ nol ecul e sec
Reliability: (2) wvalid with restrictions
16- MAR- 2001
(7)
Type: air
Met hod: ot her (neasured)
Year: 1989 GLP: no data
Test substance: no data
Remar k: rate constant= 0.88 (+/-) *107-12 cnB/ nol ecul e*sec be
Reliability: (2) wvalid with restrictions
16- MAR- 2001
(6)
Type: wat er
| NDI RECT PHOTOLYSI S
Sensitizer: H
Met hod: ot her (cal cul at ed)
Year: 1991 GLP: no data
Test substance: no data
Deg. Products
Remar k: k(OH) =8.46X10e-9 Iliter/mle OH concentration 5*10e-14
nol/liter, tenperature 298K
Reliability: (2) wvalid with restrictions
16- MAR- 2001
(46)

3. 1.1 Photodegradati on (Added Remnarks)

Remar k: Degradati on of nethanol by photolysis is not expected to be
significant

Reliability: (2) wvalid with restrictions

21- MAR- 2001

(31)

Remar k: Met hanol in aqueous sol ution exhibited no degradati on when



Reliability:
21- MAR- 2001
(37)

exposed to sunlight using an EPA test protocol. Sedinment and
cl ay suspension solutions did not photocatal yze the
degradati on of nethanol in aqueous solution during
irradiation with uv |ight

(2) wvalid with restrictions

3.1.2 Stability in Water

Type:
Met hod:
Year :
Test subst ance:
Remar k:

Reliability:

16- MAR- 2001

(52)

Type:

Met hod:
Year :

Test substance:
Renar k:

Reliability:
22- MAR- 2001
(61)

3.3.1 Transport

Type:
Medi a:
Air (Level 1):
Water (Leve
Soi |l (Level |
Biota (L.I11/1
I

|
?:
Soil (L.II/111

bet ween Environment al

):

|
)

ot her

1982 GLP: no data
no data

Al cohol s generally do not hydrolyze in water
(2) wvalid with restrictions

GaP:

Abi otic degradation (i.e., non-biological or chenical)
reactions are not likely to contribute significantly to

net hanol renpval from surface water bodies. Hydrolysis
reactions usually transform conpounds into nore polar
products; nethanol is a very polar nolecule and is stable in
wat er. Methanol has a measured Henry's Law Constant of 4.4 X
10-6 atmcu mnole at 250C. This value of Henry's Law
constant indicates that volatilization from environnenta
waters nay be significant. The volatilization half-life
froma river (1 meter deep flowing 1 Msec with a wind speed
of 3 msec) has been 4.8 days. Degradation (i.e., non-

bi ol ogi cal or chemical)reactions are not likely to contribute
significantly to nethanol renpval from surface water bodies.
Hydrol ysis reactions usually transform conpounds into nore
pol ar products; methanol is a very polar nolecule and is
stable in water. Methanol has a neasured Henry's Law Const ant
of 4.4 X 10-6 atmcu mnole at 250C. This value of Henry's
Law Constant indicates that volatilization from environmenta
waters nay be significant. The volatilization half-life
froma river (1 meter deep flowing 1 Msec with a wind speed
of 3 msec) has been 4.8 days.

(2) wvalid with restrictions

Conpartments

volatility
water - air



Met hod:
Year :
Renar k:

Reliability:
16- MAR- 2001
(51)

Type:
Medi a:

Air (Level 1):

Water (Leve
Soi |l (Level
Biota (L.I1/
Soil (L.1I/1
Met hod:
Year :
Remar k:

Reliability:
16- MAR- 2001
(40)

3.3.1 Transport

Remar k:
Reliability:
21- MAR- 2001
(61)

Remar k:
Reliability:
21- MAR- 2001
(37)

3.5 Bi odegradation

ot her

1982

Met hanol has a neasured Henry's Law constant of 4.4 *10"-6
atntnt3/nmol at 25 deg C. Vol atilization to environment maybe
significant.

(2) wvalid with restrictions

volatility
water - air

ot her

1990

Howard estimated a half-1ife of 2.6 days for volatilization
O nmethanol froma pound. Using Henry's |aw constant and
equation fromLyman (1982) half-life can be calculated for
different conditions (wind, water flow rate and depth of
wat er) ..

(2) wvalid with restrictions

bet ween Environnental Conpartnments (Added Renarks)

The soil/water partition coefficient, Kd, can be used to
estimate the rate of novenent of a chem cal in groundwater
conpared to the rate of groundwater flow. For non-ionic
organi ¢ conmpounds such as net hanol, Kd values are a function
of the organic carbon content of the soil (foc) and the
organi ¢ carbon based partition coefficient (Koc [L/kg]). In a
soi | /water environment, nethanol will be present primarily in
the water phase. The dissolved nethanol will mgrate at the
vel ocity of groundwater except in soils with organic carbon
fraction greater than 10 percent (i.e., for foc = 0.1 the Kd
is approximately 0.8 signifying nearly equival ent
concentrations of nethanol adsorbed on soil and dissolved in
wat er)

(2) wvalid with restrictions

Met hanol is mscible and shoul d have high mobility in soi

and mgrate with any surface water owing to | ow Ko/ w val ue of
-0.77. Based on a vapor pressure of 92mm Hg at 20 deg C
evaporation formdry surfaces can be expected.

(2) wvalid with restrictions



Type:

| nocul um

Degr adat i on:

Resul t :

Met hod:
Year :

Test substance:

Resul t:

Reliability:
16- MAR- 2001
(83)

Type:
| nocul um

Contact tine:
Degr adat i on:
Resul t :

Deg. Product:
Met hod:
Year :

Test subst ance:

Remar k:

Concl usi on:

Reliability:
16- MAR- 2001
(63)
Type:
I nocul um
Contact tine:
Degr adat i on:
Resul t :
Deg. Product:
Met hod:

Year :

Test substance:

Met hod:

aerobic

activated sludge, adapted

=50 - 80 %after 6 day

readi | y bi odegradabl e

ot her

1978 GLP: no data

no data

Adapt ation of the sludge to 0.1% (v/v) nethanol occurs over a
peri od of several days. Mdre than 80% of the nethanol is
t hen et abol i zed.

(2) wvalid with restrictions

aer obi c

activated sludge, adapted

1.5 g/l related to COD (Chem cal Oxygen Demand)
29 day

= 95 % after 20 day

readi | y bi odegradabl e

5 day =76 %
10 day = 88 %
15 day =91 %
20 day =95 %
not neasured
ot her
1974 G.P: no data
no data

The bi odegradation in seawater was 69% *5 days), 84% (10
days). 85% (15 days), and 97% (20 days).

Met hanol is rapidly biodegraded in fresh and sea water.
(2) wvalid with restrictions

anaer obi ¢

predom nantly domestic sewage

182 hour (s)

>= 50 % after 7 hour(s)

readi | y bi odegradabl e

yes

ot her

1993 GLP: no data

no data

Sedi nent and groundwater were collected froma met haanogenic
portion of a shallow anoxic aquifer polluted by municipa
landfill leachate. Slurries were prepared by placing 50 g of
sedi ment and 75 m of groundwater in sterile 160-nL serum
bottles. The bottles were sealed and incubated in the dark
at roomtenperature. Each conpound was added to the ncubation
m xtures to reach an initial substrate concentration of 50
ppm Pressure increases resulting from biogas formation (CH4
and C02) were nmonitored with an autonated pressure transducer



Concl usi on:

Reliability:
16- MAR- 2001
(82)
Type:
| nocul um
Cont act tine:
Degr adat i on:
Resul t :
Deg. Product:
Met hod:

Year :
Test subst ance:
Met hod:
Resul t :
Reliability:
16- MAR- 2001
(64)

system At the end of the incubation period, the depletion of
the parent substrate and the formation of methane over
background controls were confirned with a Varian 3300 gas

chr omat ogr aph equi pped with a flane ionization detector. The
rate of substrate depletion was determined in incubations
recei ving a subsequent addition of the oxygenate. The anpunt
of methane formed in aquifer incubations was conpared to that
theoretically expected based on the Buswell equation

Met hanol is rapidly biodegraded under anaerobic condition by
sedi mrent and groundwat er polluted by nunicipal |andfil

| eachat e

(2) wvalid with restrictions

anaer obi ¢

ot her

4 mont h

>= 98 % after 4 nonth

readi | y bi odegradabl e

not neasured

ot her

1996 G.P: no data

no data

M crocosns were constructed in 0.5 or 1 liter capped gl ass
bottles. The 1 liter bottles contai ned 200 grans of site
soil and 0.9 liter of ground water. The 0.5 liter bottle had
150 grans of soil and 0,4 liter of water. Dissolved oxgen was
neasued. Hydrogen peroxi de was added to sonme bottles ad an
oxygen source.

Met hanol is degraded under conditions of this study.

(2) wvalid with restrictions

3.5 Bi odegradati on (Added Renarks)

Remar k:

21- MAR- 2001
(38)

Renar k:

21- MAR- 2001
(8)

Remar k:

The bi odegradati on of nethanol has been studi ed under a wi de
variety of conditions and nedia, including wastewater
surface water, sedinents, groundwater, and in soi

m crocosns. Methanol is conpletely degraded and there are no
persi stent degradation internediates.

Bi odegradati on is the predom nant renoval process for
Met hanol in activated sludge treatnent of pul p and paper
| ndustry wast ewat er

Met hanol added to natural nicrobial assenblages taken froma
eutrophic lake in Georgia, fromthe Okefenokee Swanp and from
mangrove stands degraded with half-1ives between nine and 29



21- MAR- 2001
(41)

Remar k:
21- MAR- 2001

(2)

Remar k:

21- MAR- 2001
(39)

days

Hal f-1ife can be long in dry soils (weeks to nonths).

Renoval during biological wastewater treatnent is reported at
86-99 percent. Aqueous half-lives for aerobic and anaerobic
bi odegradati on of nethanol ranging from24 to 168 hours (7
days. Methanol estimated half-1ife range fromone to seven
days in saturated soils.

10



AQUATI C ORGANI SMS

4.1 Acute/Prol onged Toxicity to Fish

Type:
Speci es:

Exposur e period:

Unit:
LC50:
Met hod:
Year :
Test subst ance:
Met hod:

Resul t :

Test subst ance:
Reliability:
09- MAR- 2001
(62)

Type:
Speci es:

Exposur e period:

Unit:
LC50:
Met hod:
Year :
Test subst ance:
Met hod:

Renar k:
(1983)

Reliability:
22- MAR- 2001
(87)

Type:
Speci es:

Exposure period:

Unit:
LC50:
Met hod:
Year :
Test substance:
Met hod:

Resul t :

Test substance:

Reliability:
09- MAR- 2001
(62)

fl ow t hrough
Lepom s macrochirus
96 hour (s)

ng/ | Anal yti ca
c = 15400

ot her

1986

other TS

Anal ytical values determ ned by spectrofluorinmeter. Water
obt ai ned from Lake Superior. Water chenistry eval uated al ong
wi t h di ssol ved oxygen. Five concentrations tested.

Ef fects were noted al nost i mediately at two hi ghest
concentration. Most of the nortality was noted in 3 hours.
Met hanol (Burdi ck & Jackson)

(1) wvalid without restrictions

(Fish, fresh water)

noni toring: yes

GLP: no data

fl ow t hr ough

Pi mephal es pronel as
96 hour(s)

ng/ | Anal yti cal
c = 28100

ot her

1983

no data

Fi ve concentrations tested.

(Fish, fresh water)

noni toring: yes

G.P: no data

Wat er chemi stry determ ned.

Water from Lake Superior. Analytical determ nation by
spectrofluorimetry.
Call, D.J., L. T., Brooks, N., Ahand, and J.E., Richter

Toxicity and metabolismstudies with EPA priority pollutants
and related chenicals in freshwater organisns,

EPA- 600/ 3- 83- 095, PB83-263665 also report LC50 of 28100 ng/|
(2) wvalid with restrictions

fl ow t hrough

Pi mephal es pronel as
96 hour (s)

ng/ | Anal yti cal
c = 29400

ot her

1986

other TS

Five concentrations tested. Water from Lake Superi or
chem stry and di ssol ved oxygen | evel s determ ned.
Effects noted at top two concentrations. Mst nortality was
noted in first 12 hours.

Met hanol (Burdi ck & Jackson)

(1) wvalid without restriction

(Fish, fresh water)

noni toring: yes

G.P: no data

\Wat er

11



Type:
Speci es:

Exposure period:

Uni t:
LC50:
Met hod:
Year :
Test substance:
Met hod:

Resul t:

Test subst ance:
Reliability:
09- MAR- 2001
(62)

Type:
Speci es:

Exposur e period:

Unit:
LCO:
LC50:
LC100:
Met hod:
Year :
Test subst ance:
Met hod:

Remar k:
Resul t :

Reliability:
09- MAR- 2001
(58)

Type:
Speci es:

Exposur e period:

Uni t:
LCO:
LC50:
LC100:
Met hod:
Year :
Test subst ance:
Met hod:

fl ow t hrough

Sal nmo gairdneri (Fish, estuary, fresh water)

96 hour (s)

ng/ | Anal ytical nonitoring: yes

c = 20300

ot her

1985 GLP: no data
other TS

Fi ve concentrations used. Analytical determnation by
spectrofluorimeter. Water from Lake Superior. Water
chem stry deternmned as well as dissolved oxygen. Trinmed
Spear man Kar ber statistical nmethod used

Ef fects were noted i medi ately at two hi ghest concentrations.
Most nortality was noted by 3 hours.

Met hanol (Burdi ck & Jackson)

(1) wvalid without restrictions

sem static

Oyzias latipes (Fish, fresh water)

96 hour (s)

ng/ | Anal ytical nonitoring: no

c <= 5000 - 5000

m = 35000 - 28000

¢ >= 40000 - 40000

ot her

1985 GLP: no data

Met hanol , Junsei Chenical Co.

8 level s 0-40,000 ppm Measurenments at 24, 48 72 and 96
hours. Avoi dance and enbrogensis (12 day exposure) also
eval uat ed.

Met hod simlar to OCECD

The first results are 96-hour values, the second are 24 hour
val ues. Avoi dance was denonstrated at 10, 000-20, 000 ppm

Ef fective half |ethal dose on enbryogensis -20,000 ppm

tol erance dose - 1000 ppm Critical toxic dose 30,000 ppm
(2) wvalid with restrictions

sem static

ot her

96 hour (s)

ng/ | Anal ytical nonitoring: no

c 4000 - 4000

c 12000 - 13000

c 15000 - 20000

ot her

1985 GLP: no data
Met hanol , Junsei Chenical Co.

Red sea bream (Pagrus major) was the test organismused in
this test. Eleven test |evels were used (0-40,000 ppnj.

12



Remar k:
Reliability:
16- MAR- 2001
(58)

Type:
Speci es:

Exposur e period:

Unit:
LCO:
LC50:
LC100:
Met hod:
Year :
Test subst ance:
Met hod:

Resul t :

Test substance:
Reliability:
09- MAR- 2001
(58)

Type:
Speci es:

Exposur e period:

Uni t:
LCO:
LC50:
LC100:
Met hod:
Year :
Test subst ance:
Met hod:

Resul t:

Test subst ance:
Reliability:
09- MAR- 2001
(58)

Type:
Speci es:

Exposur e period:

Unit:
LCO:

Met hanol

Measurenents were al so conducted at 24, 48 and 72 hours
Limted data. Method sinmlar to OECD
(2) wvalid with restrictions

sem static

ot her

96 hour(s)

ngy/ | Anal yti cal
c 4000 - 4000

c 12000 - 13000

c 15000 - 20000

ot her

1985

other TS

Red sea bream (Pagrus major) used in test. Eleven |levels
(0-40000) used. Measurements also conducted at 24, 48 and 72
hours. Avoi dance testing al so conduct ed.

First value is the 96-hour value, the second is the 24 hour

noni toring: no

GLP: no data

val ue. Avoi dance was denonstrated between 10,000 - 20, 000
ppm

Met hanol , Junsei Chem cal Co.

(2) wvalid with restrictions

sem static

ot her

96 hour(s)

ng/ | Anal ytical nonitoring: no

c = 5000 - 1200

¢ = 13000 - 25000

c = 20000 - 40000

ot her

1985 GLP: no data

ot her TS

Tiger shrinp (Penaeus japonicus) used in test. Eight |evels

were used (0-40000 ppn). Test design sinmlar to CECD
Measurenents al so at 24, 48 and 72 hours. Avoi dance testing
al so conduct ed.

First value is 96-hour val ue,
val ue.

the second val ue is 24 hour
Avoi dance denonstrated at 5000 ppm

Junsei Chenical Co.

(2) wvalid with restrictions

sem static

ot her

96 hour (s)

ngy/ | Anal yti cal
c = 2000 - 10000

noni toring: no

13



LC50:
LC100:
Met hod:
Year :
Test subst ance:
Met hod:

Renar k:
Resul t :

Reliability:
22- MAR- 2001
(58)

Type:
Speci es:

Exposure period:

Unit:
LC50:
Met hod:
Year :
Test substance:
Met hod:

Reliability:
22- MAR- 2001
(12)

Type:
Speci es:

Exposur e period:

Unit:
LC50:
Met hod:
Year :
Test subst ance:
Met hod:

Remar k:
Resul t :
Reliability:

09- MAR- 2001
(33)

Type:
Speci es:

Exposur e period:

Unit:

c = 15000 - 30000

c >= 40000 - 40000

ot her

1985 G.P: no data
Met hanol , Junsei Chem cal Co.

8 level s 0-40,000 ppm Measurenments at 24, 48, 72, and 96
hours. Ear shell (Haliortis discus hanni) which is a young
shell fish was used.

Met hod was sinmilar to OECD

First value is the 96-hour val ue,
val ue.

(2) wvalid with restrictions

t he second is 24-hour

static

Al bur nus al bur nus
96

ng/ | Anal yti cal
c = 28000

ot her

1984

no data

A natural brackish water fromBaltic sea was used. Water
Chemistry was determined, 2 replicates, 10 fish per
replicate. Nunmber of concentrations tested unknown.

(2) wvalid with restrictions

(Fi sh, estuary)

noni toring: no data

G.P: no data

static

Pi mephal es pronelas (Fish, fresh water)

96 hour(s)

ng/ | Anal ytical nonitoring: no

c > 100

ot her

1985 GLP: no data

no data

Water from Lake Ontario. Test concentrations used 0, 1, 10
And 100 ng/l. Ten fish per replicate. Al so tested
pillibugs, daphnia magna, flatworms, side swimrers and the

segment worm at sane concentrations.

A screening test with 100 ng/l the highest concentration
t est ed.

The 96 hour
or gani sns.
(2) wvalid with restrictions

LC50 was greater than 100 ng/l for all test

static

ot her

96 hour(s)

ng/ | Anal yti cal

noni toring: no data

14



LC50:
Met hod:
Year :
Test subst ance:
Met hod:

Reliability:
09- MAR- 2001
(12)
Type:
Speci es:
Exposur e period:
Unit:
LC50:
Met hod:

Year :
Test substance:
Reliability:
14- MAR- 2001
(50)

c = 12000
ot her
1984

no data
Ni tocra spinipes used as test organism \Water chem stry
determ ned. Water use was natural brackish water fromthe
Baltic sea. Nunber of concentration tested unknown.

(1) wvalid without restriction

G.P: no data

ot her

Lepom s macrochirus
96 hour(s)

ng/ |

c = 29.4

ot her

1985

no data

(2) wvalid with restrictions

(Fish, fresh water)

Anal ytical nonitoring: no

G.P: no data

4.1 Acute/Prolonged Toxicity to Fish (Added Renarks)

Renar k:

21- MAR- 2001
(31)

Remar k:

21- MAR- 2001

Renar k:

A summary of acute toxicity data (Appendi x B Table B-1)
shows a range of LC50 values for fish range from 1,400 to
41,000 ng/l. A QSAR calculation of the a 96 hour LC50 for
salt water fish gives a value of 572 ng/l, while the val ue
for freshwater fish and Mysid shrinp is > 1000 ny/|

Met hanol is sonetines used as a carrier solvent in aquatic
toxi col ogy studies. Therefore, numerous chronic toxicity
tests have, in fact, been conducted w th nethanol. For
i nstance, both the USEPA TSCA fish bioconcentration test
protocol (40 CFR 797.1560) and the ASTM standard gui de for

conducting early life-stage toxicity tests with fishes (ASTM
as a carrier solvent at

E1241-92) specifically allow nethano
concentrations not to exceed 0. 1 m/L (100 ng/L).

Acute toxicity is directly related to the octanol -water
partition coefficient; as log ONincreases, toxicity

i ncreases (e.g., LC50 decreases). Therefore, neutra
conpounds with | ow octanol -water partition coefficients,
as nethanol, have very low acute toxicity. Acute toxicity
via narcosis is generally reversible. In fish, narcosis
produces a specific series of behavioral stages including
| oss of reaction to external stinuli;
decline in respiratory rate; and finally,

15
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21- MAR- 2001
(72)

4.2 Acute Toxicity to Aquatic Invertebrates

Type:
Speci es:
Exposure period:
Unit:
ECO:
Met hod:

Year :
Test substance:
Met hod:

Reliability:
09- MAR- 2001
(63)

Type:

Speci es:

Exposur e period:
Unit:
EC50:
Met hod:

Year :
Test subst ance:
Remar k:

Reliability:
14- MAR- 2001
(44)

Type:

Speci es:

Exposur e period:
Unit:
ECO:
Met hod:

Year :
Test subst ance:
Met hod:

Renar k:
Reliability:
09- MAR- 2001
(47)

static

Artem a salina (Crustacea)

24 hour (8)

ng/ | Anal ytical nonitoring: no data
c > 10000

ot her

1974 GLP: no

no data

Concentrations tested (100, 1,000 and 10,000 ng/l). Endpoint
eval uat ed was deat h.

(1) wvalid without restriction

static

Ceri odaphni a dubia (Crustacea)

48 hour ('s)

ng/ | Anal ytical nonitoring: no

c =11

ot her

1993 G.P: no data
no data

The LC50 (48 hrs) for freshwater nussel (Anadonta inbecilis)
was al so deterni ned

in this study (37.02 ng/l).

(1) wvalid without restriction

static

Daphni a magna (Crustacea)

48 hour (s)

ng/ | Anal ytical nonitoring: no data

c > 10000

ot her

1988 G.P: no data

no data

Met hod DI N 38412. Concentrations tested (0-10000 ppnj.

| mobi | i zati on endpoi nt eval uated. Water chem stry

det er m ned.

For similar study see Calleja, MC., G Persoone, and

P. Geadi, (1994), Conparative acute toxicity of the first 50
nmulticentre evaluations of in vitro cytotoxicity chenicals to
aquatic non-vertebrates. Arch. Environ. Contam Toxicol. 26,
69 - 78 The L(E)C50 for methanol in Daphnia Magna was
reported as 668,000 unol/1).

(1) wvalid without restriction
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Type:
Speci es:
Exposur e period:
Unit:
EC50:
Met hod:

Year :
Test substance:
Met hod:

Reliability:
09- MAR- 2001
(12)

static

Ni t ocra spi ni pes
96 hour(s)

ngy/ |

c = 12000

ot her

1984

no data

A natural bracki sh water
chem stry was determ ned.
(1) wvalid without restrictions

(Crust acea)

Anal ytical nonitoring: no data

G.P: no data

fromBaltic sea was used. Water

4.2 Acute Toxicity to Aquatic Invertebrates (Added Renarks)

Remar k:

21- MAR- 2001
(32)

Acute toxicity data for nethanol in invertebrates were
summari zed in an Environ Corporation (1996)report in

appendi x B, table B-2. The measured LC50 val ues and nedi an

ef fect concentrations (EC50 values) for inmobilization in

i nvertebrate range from 10,000 to 38,000 ng/L. The cal cul ated
SAR 48 hour LC50 is greater than 1000 ng/l.

4.3 Toxicity to Aquatic Plants e.g. Al gae

Speci es:
Endpoi nt :
Exposur e period:
Unit:
NCEC:
LOEC:
EC50:
Met hod:

Year :
Test substance:
Reliability:
13- MAR- 2001
(81)

Speci es:
Endpoi nt :
Exposur e peri od:
Unit:
NOEC:
LOEC
EC50:
Met hod:

Year:

Chlorell a pyrenoi dosa (Al gae)

growmh rate

14 day

ng/ | Anal ytical nonitoring: no

c = 4%v/v

c < 4%v/v

m< 3.6%v/v = 28.44 ¢/l

ot her

1988

no data

(2) wvalid with restrictions

GLP: no data

Phaeodactylum tri cornutum (Al gae)
ot her

840 hour (s)

ngy/ |

c > 100

c > 100

c = 600

OECD Cui deline 201
1985

Anal ytical nonitoring: no

Gowh Inhibition Test"
G.P: no

"Al gae,

17



Test subst ance:
Reliability:
13- MAR- 2001
(57)

Speci es:
Endpoi nt :

Exposure period:

Unit:
LOEC.
EC50:
Met hod:
Year :
Test subst ance:
Remar k:

Reliability:
08- MAR- 2001
(56)

no data

(1) wvalid without restrictions

Phaeodactylum tri cornutum (Al gae)
ot her
35 day
ng/ |

c 1000
m = 600
ot her
1985

no data
Study was conducted to evaluate the effect of nethanol on
al ga reproduction according to report

(2) wvalid with restrictions

Anal ytical nonitoring: no data

G.P: no data

4.3 Toxicity to Aquatic Plants e.g. Al gae (Added Renmarks)

Remar k:

21- MAR- 2001
(32)

5.1 Acute Toxicity

5.1.1 Acute Oal

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :
Test subst ance:
Remar k:

A sunmary table of acute toxicity data for methanol in
Aquatic plants is found in Appendi x B, Tables B-3 of the

Envi ron Corporation (1996) report. Adverse effects

nortality, growth inhibition)occurred when net hanol exposures
were in excess of 1,000 ng/L. The cal cul ated QSAR 96 hour
EC50 for green al gae was greater than 1000 ng/l

Toxicity

LD50
rat

= 5628 ng/ kg bw
ot her

1994

no data

Details of the study maybe | acking in sone areas,

GLP: no data

but the
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Reliability:
21- MAR- 2001
(67)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Renar k:

Reliability:
21- MAR- 2001
(91)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Reliability:
21- MAR- 2001
(90)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

results are simlar in all studies.
(2) wvalid with restrictions

LD50
rat

= 9100 ny/ kg bw
ot her

1943

no data

Details of the study maybe | acking in some areas,
results are simlar in all studies.

(2) wvalid with restrictions

G.P: no

LD50
r at

= 9540 ny/ kg bw
ot her

1972

no data

Details of the study maybe | acking in some areas,
results are simlar in all studies.

(2) wvalid with restrictions

G.P: no

LD50
rat

= 11520 ng/ kg bw
ot her
GLP: no data
no data
Details of the study maybe | acking in sone areas,

results are simlar in all studies.
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Reliability:
21- MAR- 2001
(85)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Reliability:
21- MAR- 2001
(25)

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
21- MAR- 2001
(77)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

(2) wvalid with restrictions

LD50
rat

= 12750 ng/ kg bw
ot her

1967

no data

Details of the study maybe | acking in some areas,
results are simlar in all studies.

(2) wvalid with restrictions

GAP: no

LD50
rat

= 12880 ng/ kg bw
ot her

1941

no data

Details of the study nmaybe | acking in sone areas,
results are simlar in all studies.

(4) not assignable

G.P: no

LD50
rat

= 5065 ngy/ kg bw
ot her

1961

no data

Details of the study maybe | acking in sone areas,
results are simlar in all studies.

G.P: no
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Reliability:
21- MAR- 2001
(9)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Reliability:
21- MAR- 2001
(10)

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
21- MAR- 2001
(28)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

(2) wvalid with restrictions

LD50
rat

= 7914 ny/ kg bw

ot her

1975 GLP: no data

no data

Details of the study maybe | acking in some areas, but the
results are simlar in all studies.

(2) wvalid with restrictions

LD50
rat

= 12900 ng/ kg bw

ot her

1948 GLP: no

no data

Details of the study naybe |lacking in sone areas, but the
results are simlar in all studies.

(2) wvalid with restrictions

LD50
rat

= 10300 ng/ kg bw

ot her

1971 GLP: no data

no data

LD50 listed is for young adult rat. LD50 for 14 day old rat
= 5861 ng/ kg bw and 6970 ng/ kg bw for old adult rat.
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Reliability:
12- MAR- 2001
(45)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Reliability:
21- MAR- 2001
(67)

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
21- MAR- 2001
(20)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

(2) wvalid with restrictions

LD50
rat

= 7300 ny/ kg bw
ot her

1994

no data

Details of the study maybe | acking in some areas,
results are simlar in all studies.

(2) wvalid with restrictions

GLP: no data

LD50
nouse

= 5800 ny/ kg bw
ot her

1969

no data

Details of the study nmaybe | acking in sone areas,
results are simlar in all studies.

(2) wvalid with restrictions

G.P: no

LD50
nouse

= 14390 ng/ kg bw
ot her

1971

no data

Details of the study maybe | acking in sone areas,
results are simlar in all studies.

G.P: no data
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Reliability:
21- MAR- 2001
(76)

Type:

Speci es:

Strain:

Sex:

Nurmber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
21- MAR- 2001
(54)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
21- MAR- 2001
(93)

Type:
Speci es:
Strain:
Sex:
Number of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Renar k:

Reliability:

(2) wvalid with restrictions

LD50
r abbi t

= 14400 ng/ kg bw

ot her

1972 GLP: no data

no data

Details of the study naybe |lacking in sone areas, but the
results are simlar in all studies.

(2) wvalid with restrictions

LD50
dog

= 8000 ny/ kg bw

ot her

1997 GLP: no data

no data

Details of the study naybe |lacking in sone areas, but the
results are sinmilar in all studies.

(2) wvalid with restrictions

LD50
dog

= 7500 ny/ kg bw

ot her

1994 GLP: no data

no data

Details of the study maybe |l acking in some areas, but the
results are sinmilar in all studies.

(2) wvalid with restrictions
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21- MAR- 2001
(67)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Test substance:

Reliability:
21- MAR- 2001
(29)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test substance:

Remar k:

Reliability:
21- MAR- 2001
(23)

LD50

m ni ature sw ne
ot her

femal e

3

no data

> 5000 ny/ kg bw

ot her

1993 GLP: no data

other TS

Details of the study naybe |lacking in sone areas, but the
results are simlar in all studies.

Met hanol - HPLC grade Sigma Chenica

(1) wvalid without restriction

LD50
nonkey

= 7000 - 9000 ng/ kg bw

ot her

1961 GLP: no

no data

Monkeys recei ving net hanol doses hi gher than 3000 ng/ kg by
gavage show ataxi a, weakness and | ethargy within a few hours
of exposure These signs tended to di sappear within 24 hours
and were followed by transient cona in sone of the aninals.
Details are lacking in some areas, but are

simlar to other studies.

(2) wvalid with restrictions

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:

LC50
rat

1 hour (s)

24



Val ue:
Met hod:
Year :

Test subst ance:

Remar k:

Test condition:

Reliability:
22- MAR- 2001
(30)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:
Year :

Test substance:

Remar k:

Reliability:
22- MAR- 2001
(67)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:
Year :

Test substance:

Renar k:

Reliability:
22- MAR- 2001
(76)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:

= 145000 ppm

ot her

no data

Details are |lacking in sone areas,

in al

| studies.

Exposure was head only.

(2) wvalid with restrictions
LC50

r at

4 hour(s)

= 64000 ppm

ot her

1994

no data

Details are |lacking in sone areas,
in all studies.

(2) wvalid with restrictions
LC50

r at

4 hour ()

= 73000 ppm

ot her

1982

no data

Details are |lacking in sonme areas,
in all studies.

(2) wvalid with restrictions
LC50

r at

25

GP:

GP:

GaP:

no data

but the result

no data

but the result

no data

but the result

is simlar

is simlar

is simlar



Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Remar k:

Reliability:
14- MAR- 2001
(11)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Exposure tine:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
22- MAR- 2001
(11)

Type:
Speci es:
Strain:
Sex:
Nurmber of
Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:
Year :

Test subst ance:

Remar k:

Test condition:

Reliability:
22- MAR- 2001
(78)

Type:
Speci es:
Strain:
Sex:
Number of

4 hou
= 9086
ot her
1980

r(s)
00 ppm

no data

Details are lacking in sone areas,

simil

(2)

LC50
rat

6 hou
= 673
ot her
1980

ar in all studies.
valid with restrictions

r(s)
00 ppm

no data

Details are lacking in sone areas,

in al

(2)

ot her
r at

8 hou
= 640
ot her

| studies.
valid with restrictions

r(s)
00 ppm

no data

Details are |lacking in sone areas,

in al
Mbst
(2)

LC50
nouse

| studies.

GaP:

GP:

GP:

no data

but the result

no data

but the result

no

but the result

likely saturated vapor exposure.

valid with restrictions
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is

is simlar

is simlar



Ani mal s:
Vehi cl e:
Exposure time:
Val ue:

Met hod:

Year :

Test subst ance:

Renar k:

Reliability:
22- MAR- 2001
(73)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Exposure tine:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
14- MAR- 2001
(88)

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Exposure tine:

Val ue:

Met hod:
Year :

Test subst ance:

Remar k:

Reliability:
22- MAR- 2001
(88)

Type:
Speci es:
Strain:
Sex:

6 hour (s)

= 41000 ppm

ot her

1979 GLP

no data

Details are lacking in some areas,
in all studies.

(2) wvalid with restrictions

LC50

nouse

134 m nute(s)

= 61100 ppm

ot her

1994 GLP

no data

Details are lacking in sone areas,
simlar in all studies.

(2) wvalid with restrictions

LC50

cat

4.5 hour(s)

= 65700 ppm

ot her

1994 GLP:

no data

Details are |lacking in sone areas,
in all studies.

(2) wvalid with restrictions

LC50

cat

27

no data

but the result

no data

but the rfesult

no data

but the result

is simlar

is

is simlar



Nurmber of

Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:

Year :

Test substance:

Renar k:

Reliability:
22- MAR- 2001
(88)

Type:
Speci es:
Strain:
Sex:
Nurmber of

Ani mal s:
Vehi cl e:
Exposure time:
Val ue:

Met hod:

Year :
Test subst ance:
Renar k:
Reliability:
22- MAR- 2001
(94)

5.1.3 Acute Der mal

Type:
Speci es:
Strain:
Sex:
Number of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Reliability:
12- MAR- 2001
(67)

6 hour (s)

= 23600 ppm
ot her

1994

no data
Details are lacking in sonme areas,
in all studies.

(2) wvalid with restrictions

GaP:

LC50
cat

= 20000 -
ot her
1931

no data
Details are lacking in some areas,
in all studies.

(2) wvalid with restrictions

36900 ppm

GaP:

Toxicity

LD50
rabbit

= 15840 ng/ kg bw

ot her

1994

no data

(2) wvalid with restrictions

GaP:

28

no data

but the result

no

but the result

no data

is simlar

is simlar



Type: ot her
Speci es: r abbi t
Strain:
Sex:
Nurber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year : GLP:
Test substance:
Remar k: In a study in rabbits conducted according to OECD gui del i ne
404 met hanol was classified as non-irritating to the skin
but an irritant to the eye (OECD gui deline 405).

Reliability: (1) wvalid without restrictions
22- MAR- 2001
(43)

5.4 Repeated Dose Toxicity

Speci es: r at Sex: mal e/ fenmal e
Strain: Spr ague- Dawl ey
Route of admin.: inhalation

Exposure period: 6 hours/day
Frequency of

treat ment: 5 days/week for 4 weeks
Post. obs.

peri od: none
Doses: 0, 500, 2000, 5000 ppm
Control G oup: yes, concurrent vehicle
NOAEL: >= 3000 ppm
LOAEL: = 5000 ppm
Met hod: ot her

Year : 1987 GLP: yes

29



Test subst ance:

Met hod:

Remar k:

Resul t:

Test substance:

Concl usi on:

Reliability:
14- MAR- 2001
(4)

Speci es:
Strain:

Rout e of adnmin.:
Exposur e period:

Frequency of
treatnent:
Post. obs.
peri od:
Doses:
Control G oup:
NOAEL:
LOAEL:
Met hod:
Year:

Test subst ance:

Met hod:

Remar k:

Resul t :

other TS

The study used 5 rats /sex/ group. Paraneters eval uated

i ncl uded, opht hal moscopi ¢ exam body wei ght, clinical signs,
organ wei ghts, histopathol ogy and surviva

A good screening study. Daily exposure was 6 hours per day,
the normal daily exposure length for inhalation studies

eval uating potential workplace exposure.

Actual exposure 0, 520, 1980 and 5010 ppm Al aninmals
survived. In rats nasal and eye di scharge (mucoid, nasal
red nasal, lacrimation) was noted in the treatment groups.
Only mucoi d nasal di scharge appeared to be dose rel ated.
There was no treatnment-rel ated effects on body weight. No
ocul ar abnornalities were noted at the termna

opht hal nbscopi ¢ exam No treatnent rel ated hi st opat hol ogi ca
effects (35 tissues)were noted, but spleen weights were
increased in fenale rats exposed at 2,000 ppm (not at 5, 000
ppm). No ot her organ weight effects were noted.

Met hanol from Cel anese Corporation 99. 85% pure

Rats were exposed to up to 5,000 ppm (6 hr/d, 5d/wk for 4
weeks) showed no treatnment rel ated hi stopathol ogi cal effects.
I nhal ation exposure resulted in sone slight treatnment-rel ated
signs of nasal irritation in rats exposed at 5,000 ppm No
effects were noted in the ophthal nobscopic exam Overall the
results support the use of the present TLV for nethano

(1) wvalid without restriction

r at Sex: mal e/ femal e
Fi scher 344
i nhal ati on

20 hour s/ day

daily for 1 year

none
0, 10, 100, 1000 ppm

yes

>= 100 ppm

= 1000 ppm

ot her

1986 GLP: no data

Met hanol , Junsei Chenical Co.

This study used 20/sex per group. Paraneters eval uated body
wei ght, food consunption, clinical signs, hematol ogy, organ
wei ght, hi stopat hol ogy, clinical chem stry, and survival.
This chronic inhalation study design was sinmlar to standard
chronic studies in rats except the length of the daily
exposure was nuch | onger than nornal (20 vs 6 hrs). The
design offered little time for normal clearance fromthe body
as exposure was essentially continuous (not normal for

i ndustrial exposure or consunmer use).

In both nales and femal es exposed at 1,000 ppm a slight
decrease in body weight gain was noted at the end of 12

30



Concl usi on:

Reliability:
14- MAR- 2001
(58)

Speci es:
Strain:

Route of admin.:
Exposur e period:

Frequency of
treatnment:
Post. obs.
peri od:
Doses:
Control G oup:
NOAEL :
LOAEL:
Met hod:
Year:

Test subst ance:

Met hod:

Remar k:

Resul t:

Concl usi on:

Reliability:
14- MAR- 2001
(58)

nonths. Rats exposed at all |evels showed no clinical signs
or clinical chemstry effects, but increase in |liver and

spl een weights was noted in female rats (less than 5% . At
100 ppm and | ower, no pathol ogi cal changes due to treatnent
were noted. One rat died and one was sacrificed during the
study (exposure level not indicated). No treatnent rel ated
effects were reported for food consunpti on, henatol ogy,

anti body test, urinalysis, serum or biochem cal tests.

The NOAEL in rats appears to be 100 ppmwi th only snmall body
wei ght changes and possi bl e organ weights the only effects
seen at in rats exposed at 1,000 ppm

(2) wvalid with restrictions

r at Sex: mal e/femal e
Fi scher 344
i nhal ati on

20 hour s/ day
daily for two years

none
0, 10, 100, 1000 ppm

yes

> 100 ppm

<= 1000 ppm

ot her

1986 GLP: no data

Met hanol , Junsei Chem cal Co.

This study used 52/sex per group. Paraneters eval uated body
wei ght, food consunption, clinical signs, hematol ogy, organ
wei ght, hi stopat hol ogy, clinical chem stry, and survival.
This carcinogenicity study design was simlar to standard
carcinogenicity studies in rats except the length of the

dai ly exposure was much |onger than normal (20 vs 6 hrs. The
design offered little time for nornmal clearance fromthe body
as exposure was essentially continuous (not normal for

i ndustrial exposure or consunmer use).

No treatnment related effects were reported for clinica

si gns, body weight, organ wei ght food consunpti on,
hemat ol ogy, anti body test, urinalysis, serumor biochem ca

tests. A snall increase in papillary adenoma of the |ung as
wel |l as an increase in adenomatosis were the only
hi st opat hol ogi cal changes noted in the high dose nales. |In

t he high dose females the incidence of chronmaffine cytoma of
t he adrenal gland was |ow but slightly higher than the
control

Al t hough a possible snall increase in benign tunors were
observed in the high dose aninmals, nethanol is not considered
car ci nogeni ¢ based on the results of this study.
(2) wvalid with restrictions
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Speci es:
Strain:

Rout e of admin.:
Exposure period:

Frequency of
treatnent:
Post. obs.
peri od:
Doses:
Control G oup:
NOAEL:
Met hod:
Year :

Test substance:

Met hod:

Renar k:

Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(58)

Speci es:
Strain:

Rout e of admin.:
Exposur e period:

Frequency of
treatnent:

Post. obs.
peri od:

Doses:

Control G oup:

NOAEL:

LOAEL:

Met hod:

nouse Sex: mal e/ femal e
B6C3F1
i nhal ati on

20 hour s/ day
daily for 18 nonths

none
0, 10, 100, 1000 ppm

> 1000 ppm

ot her

1986 GLP
Met hanol , Junsei Chem cal Co.
Fifty-two per sex per group were studied. Paraneters

eval uated include clinical signs, organ weight, body weight,
food consunption, hematol ogy, urinalysis, histopathol ogy and
serum or bi ochem cal tests.

Thi s carcinogenicity study design was simlar to standard
carcinogenicity studies in mce except the length of the

dai ly exposure was much |onger than normal (20 vs 6 hrs).

The lack of individual data is limtation of this study. The
design offered little time for nornmal clearance fromthe body
as exposure was essentially continuous (not normal for

i ndustrial exposure or consumer use).

No treatnment related effects were reported for clinica

signs, organ wei ght, food consunption, henatol ogy,

urinalysis, and serum or biochem cal tests. Body weight was
significantly higher in the high dose group early in the
study, but was not different by 12 nonths. No tunorgenic
effects were treatnent rel ated.

Met hanol is not considered carcinogenic based on the results
of this nouse study.

(2) wvalid with restrictions

no data

nouse Sex: mal e/ femal e
B6C3F1
i nhal ati on

20 hour s/ day
daily for one year

none
0, 10, 100, 1000 ppm
yes

>= 100 ppm

= 1000 ppm

ot her
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Year :
Test subst ance:
Met hod:

Renar k:

Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(58)

Speci es:
Strain:

Route of admin.:
Exposur e period:

Frequency of
treat nent:
Post. obs.
peri od:
Doses:
Contro
NOAEL :
LOAEL:
Met hod:
Year :
Test substance:
Met hod:

G oup:

1986 GLP: no data

other TS

Thirty mce/sex per group were used in this study. Ten/sex
per group sacrificed at 6 nonths and remai nder at 12 nont hs.

The paraneters eval uated were body wei ght, food consunption,
urinalysis, clinical signs, hematol ogy, histopathol ogy,
clinical chem stry and survival.

This chronic inhalation study design was sinmlar to standard
chronic studies in mce except the length of the daily
exposure was nuch | onger than nornal (20 vs 6 hrs). The
design offered little time for nornmal clearance fromthe body
as exposure was essentially continuous (not normal for

i ndustrial exposure or consuner use). The decrease food
consunption and increase in body wei ght do not make sense.
In both male and fenal es exposed at 1,000 ppma statistica
significant increase in body weight gain was noted wth
snmal | er changes at | ower doses at 6 nonth but no statistical
significant effect were noted at 12 nonths. One nouse died
and one was sacrificed during the study (100 ppm). Food
consunption was reduced in female mce, but it had no effect
on body weight gain. A statistical significant increase in
fatty degeneration of the liver in nale mce was noted at
1,000 ppm but fatty livers were noted in all other groups

including the control males. No treatment-rel ated effects
were reported for, henmatol ogy, antibody test, urinalysis,
serum or bi ochem cal tests.

The NOAEL in mice appears to be 100 ppmwith a statistica
significant increase in body weight gain, fatty livers

(mal es) and decrease in food consunption (fenales) noted at
1,000 ppm

(2) wvalid with restrictions

nonkey Sex: fenale
Macaca Fascicularis
i nhal ati on

21 hour s/ day
daily up to 21 days

none
0, 3000, 5000, 7000, 10000 ppm
yes

= 3000 ppm

= 5000 ppm

ot her

1986 GLP:
Met hanol , Junsei Chem cal Co.

The nonkeys were exposed for 21 hrs/ day. Exposure was for 6
days at 10,000 and 7,000 ppm 14 day at 5,000 ppm, and 21
days at 3,000 ppm Paraneters eval uated included the eye,
clinical signs, hematol ogy, histopathology, clinica

no data
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Remar k:

Resul t:

Concl usi on:

Reliability:
14- MAR- 2001
(58)

Speci es:
Strain:

Rout e of admin.:
Exposure period:

Frequency of
treat nent:
Post. obs.
peri od:
Doses:
Contro
NOAEL :
LOAEL:
Met hod:
Year :
Test subst ance:
Met hod:

G oup:

Remar k:

chem stry and survival.

This was a pilot study to set test doses for |arger sub-acute
i nhal ati on study. The study is useful denonstrating the |ack
of effect on the eye, CNS effects in a dose rel ated manner
and nerve danage at hi gher doses. The design offered little
time for normal clearance fromthe body as exposure was
essentially continuous (not normal for industrial exposure or
consumer use).

Monkey exposed at 3,000 ppm net hanol showed no adverse

effects, but at 5,000 ppm and hi gher reduced novenent, weak
knees, involuntary novenent, vomting and dyspnea was
reported. No change in clinical chem stry, but slight

changes in the central nervous system (hyperpl asia of
reactive astrocytes in the basal ganglion) were reported at
3,000 ppm Aninals exposed at 5,000 ppm and hi gher had
decreased bl ood pH (acidosis). The blood nethanol |evel was

526 ng/dl and formc acid 121 ng/dl at 5,000 ppm net hanol vs
8 ng/dl methanol and 3 ng/dl at 3000 ppm or |ower. Aninmals
exposed at 5,000 ppm had increased neutral |ipids

(liver function). Degeneration of basal ganglion in the
central nervous systemand fatty degeneration of the liver
were reported in a dose-related nanner at 3,000 ppm and

hi gher. Body wei ght was decreased at 10,000 ppm One death
was reported at day 14 (5,000 ppn). No effects were

noted at any test |level on the eye or optic nerve.

The mi nimal effect |evel in nonkey exposed to nethanol for 21
hours per day was 3,000 ppm

(2) wvalid with restrictions

nonkey Sex: fenale
Macaca Fascicularis
i nhal ati on

21 hour s/ day
12, 29, 210 days

12 nont hs

1000, 2000, 3000, 5000 ppm

no

< 1000 ppm

= 1000 ppm

ot her

1986 GLP:
Met hanol , Junsei Chem cal Co.

The study used 3 nonkeys /group, except 2/group at 5,000 ppm
The daily exposure was 21 hrs/ days. Exposure was for 12
days at 5,000 ppm 20 days for 2,000 and 3,000 ppm and 7

no data

nmont hs for 1,000 ppm Recovery periods were for 1, 4, 6, 12
nont hs. Parameters eval uated included eyes, body weight,
clinical signs, hematol ogy, histopathology, clinica

chem stry and survival.
Thi s inhal ation study had a conpl ex design. No
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Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(58)

Speci es:
Strain:

Rout e of adm n.:
Exposur e period:
Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Control G oup:
NOAEL :
Met hod:

Year :
Test subst ance:
Met hod:

Renar k:

Resul t :

Test subst ance:
Concl usi on:

control group was used. The design offered little time for
normal clearance fromthe body as exposure was essentially
continuous (not normal for industrial exposure or consumer
use).

Monkeys exposed at 1,000, 2,000 and 3, 000 ppm net hanol showed
no clinical signs, but at 5,000 ppmreduced noverment, weak
knees, involuntary novenent, vomting and dyspnea was
reported. No changes in body wei ght, tenmperature, or ECG
were reported in any group. No clinical chem stry, but
slight changes in the nervous systemwere reported at 1,000
ppm Ani mal s exposed at 2,000 ppm and hi gher had decreased

bl ood pH (acidosis), and increased GIP. Changes in blood pH
return to normal during the recovery period. Pathol ogica
changes in the central nervous systemwere reported in a
dose-rel ated manner at 1,000 ppm and higher. One death was
reported at day 5 (5,000 ppm). Slight partial atrophy of the
optic nerve was noted at 3,000 ppm and hi gher, but it was
gquestionable if it was due to treatnent or not.

The minimal effect |evel in nmonkey exposed to nethanol for 21
hours per day for up to 7 nonths was 1,000 ppm

(2) wvalid with restrictions

nonkey Sex: mal e/ fenual e
Macaca Fascicul ari s
i nhal ati on

6 hour s/ day
5 days/week for 4 weeks
none

0, 500, 2000, 5000 ppm
yes, concurrent vehicle

> 5000 ppm

ot her

1987 GLP: yes
other TS

The study used 3 nonkeys /sex/ group. Paraneters eval uated
i ncl uded, opht hal moscopi ¢ exam body wei ght, clinical signs,
organ wei ghts, histopathol ogy and surviva

A good screening study. Daily exposure was 6 hours / day the
normal daily exposure length for inhalation studies

eval uating potential workplace exposure.

Actual exposure 0, 520, 1980 and 5010 ppm Al aninals
survived. No clinical signs were noted in nonkeys. There was
no treatnment related effects on body weight. No ocul ar
abnormalities were noted at the term nal ophthal noscopic
exam No treatnent rel ated histopathol ogical effects (35

ti ssues)were noted, but spleen weights were increased in the
hi gh dose femal e nmonkeys. No ot her organ wei ght effects were
not ed.

Met hanol from Cel anese Corporation 99. 85% pure

Monkeys were exposed to up to 5,000 ppm (6 hr/d, 5d/wk for 4
weeks) showed no treatnent related effects, including the
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Reliability:
14- MAR- 2001
(4)

Speci es:
Strain:

Route of admin.:
Exposur e period:

Frequency of
treatnment:
Post. obs.
peri od:
Doses:
Control G oup:
NOAEL :
LOAEL:
Met hod:
Year:

Test substance:

Met hod:

Renar k:

Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(58)

opht hal noscopi ¢ exam Overall the results support the use of
the present TLV for nethano
(1) wvalid without restriction

nonkey Sex: fenale
Macaca Fascicularis
i nhal ati on

22 hour s/ day
7 days/week for 2.5 years

none
0, 10, 100, 1000 ppm

yes

<= 10 ppm

= 10 ppm

ot her

1986 GLP: no data

Met hanol , Junsei Chem cal Co.

There were 8 femnl e nonkey/ group, except for 2/group at 5, 000
ppm Sacrifices were conducted 7 nonth (2/group), 19 nonth
(3/group), and at 30- nmonth (3/group). Paraneter eval uated

i ncl uded eye, body weight, clinical signs, henatol ogy,

hi st opat hol ogy, clinical chem stry and survival.

The design offered little time for normal clearance fromthe
body as exposure was essentially continuous (not nornal for

i ndustrial exposure or consunmer use).

Monkeys exposed at all |evel showed no clinical effects, but
slight pathol ogi cal changes in the nervous system

(hyperpl asia of reactive astroglias in the white matter) and
liver (fatty degeneration) were noted at the seven nonth
sacrifice). Slight blood changes were noted at 7 nmonths in
the blood in all but the 10-ppmgroup. In the 1000 ppm
nonkeys slightly abnormal ECG and bl ood pH were reported at 7
nmonths. At the 19-nonth sacrifice the sane nervous system
and |liver effects reported at 7 nmonths were noted. At the
final sacrifice hyperplasia of reactive astroglias (white
matter) and liver (fatty degeneration) effects were noted al
groups but the effect was less in the 10 and 100- ppm nonkeys.
The nervous system effects were thought to be transient and
reversi bl e after exposure was term nated, because no
correlation with dose |evel, period of exposure and the
magni t ude of the effect. Slight Iliver and kidney effects were
seen at 1000ppm and ki dney effects only at 100 ppm

The minimal effect |evel in nmonkey exposed to nethanol for 22
hours per day for up to 7 nonths was 10 ppm Repeated
exposure may | ead to transi ent pathological effects on the
central nervous system

(2) wvalid with restrictions
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Speci es:
Strain:

Rout e of admin.:
Exposur e period:

Frequency of
treatnent:
Post. obs.
peri od:
Doses:
Control G oup:
NOAEL:
LOAEL:
Met hod:
Year:

Test subst ance:

Met hod:

Remar k:

Concl usi on:

Reliability:
22- MAR- 2001
(86)

5.4 Repeated Dose

Remar k:

22- MAR- 2001
(92)

Remar k:

22- MAR- 2001
(21)

rats Sex: mal e/ femal e
Spr ague- Dawl ey
gavage

90 days

dail y

0, 100, 500, 2500 ng/kg bw

yes

> 500 ng/ kg bw

= 2500 ny/ kg bw

EPA

1986 GLP: no data

Met hano

The U. S. EPA Ofice of Solid Waste sponsored a 90-day
subchronic testing of nethanol in Sprague-Dawl ey rats
(30/sex/ dose). Six weeks after dosing, 10 rats/sex/dose group
were sacrificed, the remaining rats were sacrificed at 90
days.

There were no differences between dosed animals and controls
i n body weight gain, food consunption, gross or mcroscopic
eval uations. Elevated |evels of SGPT, SAP, and increased,

but not statistically significant, liver weights in both nale
and fermal e rats suggest possible treatnent-related effects in
rats dosed with 2500 ng net hanol / kg/ day despite the absence
of any histopathologic lesions in the liver. Brain weights
in high-dose group males and fenal es were significantly |ess
than those of the control group

Based on these findings, 500 ng/kg/day of nethanol is

consi dered a NOAEL in rats

(2) wvalid with restrictions

Toxicity (Added Remarks)

In alimted study, Sprague Daw ev rats were exposed to

ai rborne net hanol concentrations of 200, 2,000 or 10,000 ppm
for 6 hours per day, 5 days per week for as long as six weeks
This caused no signs of lung inflamation or irritation

Hi st ol ogi ¢ anal yses of lung tissue were not conduct ed.

In an old Russian study, rabbits exposed to 61 ng/nB (~50
ppm et hanol for six nonths (duration of exposure per day not
given) were reported to have ultrastructural changes in the
phot oreceptor cells and Mueller fibers. Not enough
information to be useful
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Remar k:

22- MAR- 2001
(71)

Remar k:

22- MAR- 2001
(70)

Renar k:

22- MAR- 2001
(75)

Remar k:

22- MAR- 2001
(5)

Remar k:

22- MAR- 2001
(1)

Remar k:

Two dogs were exposed to about 13,000 ng/n8 (10,000 ppm

nmet hanol for about three minutes at hourly intervals eight
times daily for 100 days, a total of 800 brief exposures.
Bot h dogs were reported to have survived the exposure and
exhi bited no synptonms or unusual behavior or visual toxicity
attributable to nethanol poisoning. Ad, of little val ue.

In an old study exposed four dogs were exposed to airborne
concentrations of methanol from585 to 650 ng/nB, eight hours
per day, seven days per week for 379 days in a continuously
ventilated chanber. Hematol ogi cal determ nations and

opht hal nbscopi ¢ exam nations were conducted. No adverse
effects of any kind were reported. Ad, of little value.

In a old russian study rats received oral doses of 10, 100,
or 500 ngy/kg/ day for one nonth and were reported to show
Iiver changes characterized by focal proteinic degeneration
of hepatocytic cytoplasm dd, of little value.

Met hanol was used as a solvent in an oral lifetinme drinking
wat er study of mal onal dehyde in swiss nmice. Three different

| evel s of nethanol were used in drinking water as controls
(0.222, 0.444, 0.889%. The only effect noted was a reported
increase in |ynphonmas in the two highest |evels of nethano
treated mce. The incidence rate of |ynphomas was within

hi storical control for the lab. An evaluation of a lifetinme
exposure to nethanol by the oral route.

Met hanol was used as a solvent in a dernal study in hairless
nm ce exposed topically to retinoic acid in methanol. The
treatment was daily for 30 weeks. At the end of 55 weeks no
skin tunors were noted in the nmethanol-only treated ani mals
and no treatment related effects on the skin were noted. An
eval uation of a chronic exposure to nmethanol by the dernal
rout e.

Met hanol was used as a solvent in a life time skin painting
study of nal onal dehyde in swiss mce. The nmice were treated
3tines a week with a dose of 0.05 ml of nethanol. No
treatment related effects on the skin, including skin tunors
were noted. An evaluation of a lifetine exposure to nethano
by the dernal route.
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22- MAR- 2001
(5)

5.5 Genetic Toxicity "in Vitro'

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i ¢
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Remar k:

Test subst ance:

Concl usi on:

Anes test

TA 98, TA100, TA1535, TA1537, TA1538, WP2uvrA
5, 10, 50, 100, 5000, 1000, 5000 ug/plate
none

with and without

negative

ot her

1985 GLP: no data

other TS

See: DeFlora S.: (1982) Study of 106 organic and inorganic
conpounds in Sal nonel | a/ m crosone test. Carcinogenesis, 2,
283-298. Met hanol not active in TA98, TA100, TA1635, TA1537 or
TA1538 with or w thout activation.

Met hanol - Wacko Pure Chenical |ndustry

Met hanol is not mutagenic in this assay.
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Reliability:
15- MAR- 2001
(74)

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i ¢
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Met hod:
Remar k:
Resul t:
Concl usi on:
Reliability:
15- MAR- 2001
(58)
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i ¢
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Met hod:
Resul t:
Concl usi on:
Reliability:
15- MAR- 2001
(58)
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i ¢
activation:

(2) wvalid with restrictions Reliability

Cyt ogeneti c assay

Chi nese hanst er
0, 7,1, 14.3, 28.5 ng/ni
28.5 nmg/m inhibit cell growth by 50%

with and wit hout

negative

ot her

1983 GLP: no data

Met hanol , Junsei Chenical Co.

Met hanol was dissolved in culture mediumwi th or w thout 10%
serum Rats S9 was used for netabolic activation. Don cells
fromlung of Chinese hanster were used in this study. 200
chronosone were checked per dose level. Cells evaluated at
6, 24 and 48 hours after treatnent.

Met hanol produced an increase in SCE w thout netabolic
activation at 28.5 ng/m.

Met hanol did not induce chronpsonal aberrations in this test.
Met hanol is not mutagenic in this assay.

(2) wvalid with restrictions

Escherichia coli reverse nutation assay

0. 10, 50, 100, 1000, 5000 ug/plate
none

with and wi t hout

negative

ot her

1983 GLP: no data

Met hanol , Junsei Chem cal Co.

Rat |iver S9 was used for metabolic activation.

Met hanol did not cause an increase in nmutations in E. coli
nmet hanol is not mutagenic in this assay.

(2) wvalid with restrictions

Mamral i an cel |l gene nutation assay
Chi nese hamster V79

0, 15.8, 31.7, 47.4, 63.3 nmg/n
63.3 mg/m (inhibit 70%.

with and wi t hout
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Resul t: negative

Met hod: ot her
Year : 1983 GLP: no data

Test substance: Met hanol , Junsei Chem cal Co.

Met hod: Met hanol was dissolved in culture medium Rat liver S9 was
used in this test. Cells were treated for 6 days and then
eval uat ed

Resul t: Met hanol did not increase frequency of gene nutations in this
assay.

Concl usi on: nmet hanol was not mutagenic in this test.

Reliability: (2) wvalid with restrictions

15- MAR- 2001

(58)

Type: Sal nonel | a typhimuriumreverse nutation assay

Syst em of

testing:

Concentrati on: 0, 10, 40, 100, 1,000, 5000 ug/plate

Cytotoxic Conc.: none

Met abol i c

activation: with and without
Resul t: negative
Met hod: ot her
Year: 1983 GLP: no data

Test substance: Met hanol , Junsei Chenical Co.

Met hod: Rat liver S9 was used in this assay. Plates incubated for 2
days at 37C.

Resul t: Met hanol did not inhibit cell growth or increase the nunber
of reverse nutation col onies.

Concl usi on: Met hanol was not mutagenic in this assay.

Reliability: (2) wvalid with restrictions

15- MAR- 2001

(58)

Type: Yeast gene nutation assay

Syst em of

testing: Neur ospora crassa

Concentrati on: unknown

Cytotoxic Conc.: unknown

Met abol i c

activation: Wi t hout
Resul t: negative
Met hod: ot her
Year: 1984 GLP: no data

Test substance: no data

Reliability: (1) wvalid without restriction

15- MAR- 2001

(3)

5.5 Genetic Toxicity "in Vitro' (Added Renarks)
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Remar k: The in vitro induction of mcronuclei in chinese hanster V79
cell was anal yzed after exposure of the cells to 50 ul/m of
et hanol , nethanol, butanol or propanol. None of the 4
al cohol s i nduced m cronucl e

22- MAR- 2001

(48)

Remar k: Met hanol did i nduce chronmbsonmal changes in Aspergillus. It
did not induce sister chromati c exchanges i n Chi nese hanster
cells in vitro, but caused significant increases in nutation
frequencies in L5178Y nouse | ynphoma cells.

22- MAR- 2001

(95)

Remar k: A report of increased mutation frequency in L5178Y mpuse
| ynphoma cells with activation was reported in an abstract

22- MAR- 2001

(53)

Remar k: Met hanol has been reported to show negative results in all in
vitro sister chromatid exchange tests, cell transformation
assays and Neurospora crassa tests, when assayed wi t hout
exogenous netabolic activation

22- MAR- 2001

(89)

5.6 Genetic Toxicity '"in Vivo'

Type: Cyt ogeneti c assay

Speci es: nouse Sex: mal e

Strain: ot her

Route of admin.: inhalation

Exposure period: 6 hours. 5 days

Doses: 0, 800, 4000 ppm

Resul t: negative

Met hod: ot her (cal cul at ed)

Year: 1990 GLP: no data

Test substance: other TS

Remar k: EPA study conducted in a governnent |aboratory.

Resul t: No genotoxic effects noted ( NOAEL(NOEL) (8,000 ppm. No
evi dence of treatnment induced SCE, chronpsone aberration or
m cronucleus in lung cell. No evidence of treatnent induced

synapt oneal conpl ex danage in spermatocytes. No evidence of
treat ment induced increased frequencies of nicronucleus in
bl ood cells

Test substance: Met hanol , 99.9% pure Fisher Scientific

Concl usi on: No cytogenetic effects (SCE, CA, M) were seen in nale mnce
exposed for 5 days to 400 or 8, 000 ppm met hanol (bl ood
cells, lung cell, testicular germcell).

Reliability: (1) wvalid without restriction

14- MAR- 2001

(19)
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Type:
Speci es:
Strain:
Rout e of admn.:
Exposure period:
Doses:
Resul t :
Met hod:
Year :
Test subst ance:
Met hod:

Resul t:
Reliability:
15- MAR- 2001
(58)

M cr onucl eus assay

nouse

I CR

gavage

24 hours

1.05, 2.11, 4.21, 8.41 g/ kg bw
negative

ot her

1983 GLP: no

Met hanol , Junsei Chem cal Co.

Six animal s per group were used. Volune of dose was 20

m /kg. The mice were killed 24 hours after dosing. Bone
marrow was taken fromthe fenmur and 1000 multi-stationable
red bl ood cells were checked.

Under conditions of the test, methanol didn't cause an
increase in mcronucleus at any test level , including the
LD50

(2) wvalid with restrictions

Sex: mal e

5.6 Genetic Toxicity "in Vivo' (Added Renarks)

Remar k: In a gavage study nornmal and folate deficient nmice were given
0, 300, 600, 1200 or 2500 ng/kg of nethanol in 4 daily doses.
No i ndication of genotoxic response to nethanol was reported

in the normal or folate deficient nice

22- MAR- 2001
(59)
5.8 Toxicity to Reproduction
Type: Fertility
Speci es: nonkey Sex: fenale
Strain: no data
Route of admin.: inhalation
Exposure Period: 2.5 hrs
Frequency of

treat ment: daily - 365 d
Premat i ng Exposure Period

nmal e: none

femal e: 120 d
Duration of test: 365 d
Doses: 0, 200, 600, 1800 ppm
Control G oup: yes
NOAEL Par ent al : > 1800 ppm
Met hod: ot her

Year : 1999 GLP: yes
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Test subst ance:
Met hod:

Remar k:

Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(17)

Type:

Speci es:

Strain:

Rout e of admin.:

Exposure Peri od:

Frequency of
treatnent:

Met hanol 99. 05 pure, HPLC Fisher Scientific

The study used 11 or 12 femrml e nonkeys/ per group. Exposure
was 2.5 hr/day, 7 days/week before and during pregnancy.

Par armet er s eval uat ed i ncl uded body wei ght, clinical signs,
nmenstrual cycle, tinmed nmatings, pregnancy observations and
survival. Blood nethanol, plasnma formate, and serumfol ate
was determ ned every other week. Delivery exans were
conducted on of fspring. In addition body weight, clinica
signs, and survival were al so eval uated.

An excel lent well conducted study in a species that is nore
closely associated with humans as far as nethanol toxicity
is concerned. Study was sponsored by EPA, auto conpani es and
APl . Study was reviewed by an outside expert panel, who
agreed with the study author’s concl usi ons.

The weights of all fermales were quite stable during the
study. Mean wei ght gain during pregnancy varied from1.3 kg
to 1.8 kg across all exposure groups. Cinical observations
did not indicate the presence of overt toxicity in the adult
femal es, and none exhibited a pattern of responses inductive
of fine-notor incoordination due to methanol exposure.

Met hanol exposures did not affect the size of the of fspring
at birth, the average birth weight, crown-runp | ength, and
head size of infants in the nethanol -exposure groups.

Chroni ¢ net hanol exposures for up to 1 year did not cause
overt maternal toxicity in m fascicularis females. The
the ability of females give birth to healthy |ive-born

i nfants were al so unaffected. Methanol exposures were
associated with a reduction in the length of pregnancy (not
dose dependent). No decrease in offspring birth size was
observed

(1) wvalid without restriction

Two generation study

r at Sex: mal e/ femal e
Spr ague- Dawl ey

i nhal ation

20 hr

daily

Premat i ng Exposure Peri od

mal e:

femal e:
Dur ati on of test:
Doses:
Control G oup:
NOAEL Par ent al :
NCAEL F1 O f spr.:
NOAEL F2 Off spr.:
LCEL parenta

LCEL F1 offspring

Met hod:

P= 8-16 wks, F1=0-14 wks, F2=0-8 wks
P=8-16 wks, F1=0-21 wks, F2=0-8 wks

365 days
0, 10, 100, 1000 ppm
yes
= 100 ppm
= 100 ppm
= 100 ppm
= 1000 ppm
= 1000 ppm
ot her



Year :
Test subst ance:
Met hod:

Renar k:

Resul t :

Concl usi on:

Reliability:
14- MAR- 2001
(58)

1985 GLP: no data

Met hanol , Junsei Chenical Co.

Thirty /sex per group were used in the FO generation.
onservations were made in the FO, F1, and F2 generation.

Par amet ers eval uated i ncl uded body wei ght, food consunption,
clinical signs, organ weights, histopathology and survival.
In the offspring general observation at birth, organ check
organ texture, genital function and nmovenent were eval uated.
This 2-generation study design was simlar to standard
2-generation studies in rats except the length of the daily
exposure was nuch | onger than nornal (20 vs 6 hrs). The
design offered little time for nornmal clearance fromthe body
as exposure was essentially continuous (not normal for

i ndustrial exposure or consumer use).

No treatnment related effects were reported for clinica

signs, but body wei ght was decreased after 7 weeks in rats
exposed to 1,000 ppm (significant in male, not significant in
femal es). Food consunpti on was al so decreased in the top dose
animals. No treatnent related effects on sexual cycle,
pregnancy, delivery or reproductive capacity was observed.

O fspring appeared normal and no hi stopathol ogical effects
were noted. The F1 rats showed no treatnment-rel ated effects
on body wei ght, food/ water consunption or general novement.
The high dose nale offspring had a significant increase in
the rate of early descensus testis. Brain weights were
statistically significantly reduced in the high dose nales
and fermal es at 8 weeks of age as well asin nales sacrificed
at 16 weeks and possible femal es at 24 weeks. The F 2 rats
showed no treatnment-rel ated effects on body wei ght, food/

wat er consunption or general noverment. The high dose nal e

of fspring had a significant increase in the rate of early
descensus testis. Brain, hypophysis and thynus wei ghts were
statistically significantly reduced in the 1,000 ppm nal es
and fermal es at 8 weeks of age.

I nhal ation exposure had sone slight treatnment-rel ated effects
in rats exposed at 1,000 ppmin a 2-generation study. The
effects did not effect reproductive performance. 100 ppm was
a NOEL

(2) wvalid with restrictions

5.8 Toxicity to Reproduction (Added Remarks)

Remar k:

Mature male rats (Sprague-Dawl ey) were exposed to net hano
concentrations of 200, 2,000, or 10,000 ppm for one, two,
four, six weeks and exam ned themfor alteration in
circulating free testosterone, |utenizing hornmone and
follicle stimulating hornone. Significantly decreased |evels
of circulating free testosterone were observed anong rats
exposed at 200 ppmfor 2 and 6 weeks and 6 weeks at 2,000
ppm The high dose group (10, 000-ppm) showed no change. The
authors interpreted this as evidence that nethanol exposure
had | owered testicular production of testosterone. In
addition, significant increases in circulating LH were
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Reliability:
22- MAR- 2001
(18)

Remar k:
Reliability:
22- MAR- 2001
(49)

Remar k:
Reliability:
22- MAR- 2001
(24)

5.9 Devel opnent a

observed after six weeks of exposure to 10,000 ppm No
changes in follicle stimulating hornone | evel s were observed.
(2) wvalid with restrictions

The potential toxic effects of methanol vapors on testicular
producti on of testosterone and the norphol ogy of testes were
i nvestigated using normal or nethanol -sensitive fol ate-
reduced rats. Methanol inhalation at the [evel of 200 ppm
for up to six weeks (8 hours/day, 5 days/week), did not
reduce serumtestosterone levels in normal rats. Testes

i sol ated from et hanol - exposed (200 ppm) rats had the same
capability as those fromair-exposed rats in synthesizing

t est ost erone whether testes were incubated in the absence or
presence of hCG The testes-to-body weight ratio of rats
exposed up to 800 ppm nmethanol for up to 13 weeks (20
hour s/ day, 7 days/week) were not different fromthose of the
ai r-exposed rats.

(2) wvalid with restrictions

Two experinments were conducted to evaluate the acute effects
of inhal ed nethanol on serum hornones associated with
reproductive function in the male rat. |In the first
experiment, rats exposed to nethanol (0, 200, 5000 and 10, 000
ppm) for 6 hours were killed at the end of the exposure
period or the follow ng norning. The effect of the handling
associated with placing the rat in the exposure chanber was
al so eval uated by conparing hornmonal changes in sham and
met hanol - exposed groups acclimated for two weeks with groups
that were not acclinmated. Prior handling resulted in an
increase in serum | utenizing hornone greater in the
non-acclimated groups than in the acclinmated group. In the
second experiment, groups of acclimted and non-acclimated
rats were exposed to 0 or 5000 ppm net hanol for 1, 2 and 6
hours and killed inmedi ately after renoval fromthe chanber.
Serum | uteni zi ng hornone, testosterone and follicle
stimulating hornone val ues were not different in sham vs
met hanol - exposed rats at any tine point. As in experinent 1,
an effect of prior handling was noted. In general, the
concentrations of these hornmones and serumprolactin in the
non-acclimated rats were greater than those observed for
acclimated rats. Methanol exposure resulted in increased
prol actin concentrations under both handling conditions

(2) wvalid with restrictions

Toxicity/ Teratogenicity
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Speci es:

Strain:

Rout e of admin.:

Exposur e period:

Frequency of
treatnent:

Duration of test:

Doses:

Control G oup:

r at Sex: fenmale
Spr ague- Dawl ey

i nhal ati on

7 hour s/ day

daily

day 1-19 of gestation

0, 5000, 10000, 20000 ppm
yes, concurrent vehicle

NOAEL Mat ernal Toxicity: >= 10000 ppm
NOAEL Ter at ogenicity: = 10000 ppm
LOAEL Maternal Toxicity: <= 20000 ppm
LOAEL Teratogenicity : <= 20000 ppm
Met hod: ot her
Year : 1985 GLP: no

Test subst ance:

Met hod:

Renar k:

Resul t:

Concl usi on:

Reliability:
15- MAR- 2001
(55)

Speci es:
Strain:

Rout e of admin.:
Exposure period:
Frequency of
treatnent:
Duration of test:

Reagent Grade Methanol -Matheson, Col emren & Bell Manuf.

Chemi sts

Pregnant femal es, 15 per group, except 13/ group at 5,000 ppm
were exposed for 7 hrs/ day, on days 1-19 of gestation.

Par amet ers eval uated i ncl uded body wei ght, food consunption,
clinical signs, and survival. Bl ood nethanol |evel, corpora

| utea, dead, resorbed, nalforned fetuses [hal f visceral

hal f skel etal] observations were al so made.

Di fferent incidences of visceral malformati ons were reported
in the text than were reported in the tables. The occurrence
of maternal toxicity in the significantly affected group
conprom ses an interpretation of the teratogenic effects as
being solely the result of in utero nethanol exposure.

The hi ghest concentration of nethanol produced slight

maternal toxicity (unsteady gait) and a high incidence of
congenital mal formations, predom nantly extra or rudi nentary
cervical ribs and urinary or cardiovascul ar defects. Bl ood
met hanol increased with dose (1.00, 2.24 and 8.65 ng/m}.
The fetal observations that were significantly different from
control (p<0.05) at 20,000 ppm are: Nunber of litters(fetus)
with visceral and skeletal malformation, the percentage of
litters with abnornal fetuses and the percentage of nornal
fetus. A non statistical increase in malformation was al so
reported at 10,000 ppm No significantly differences from
control (p<0.05) was noted at any of the | ower doses.

The hi ghest |evel of nethanol produced slight naterna
toxicity and a significant increase in congenita

mal formations. A non statistical increase in malformation
was al so reported at 10,000 ppm

(2) wvalid with restrictions

r at Sex: fenmale
Spr ague- Dawl ey

i nhal ati on

20 hour s/ day

daily
day 7-17 of gestation
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Doses:
Control G oup:
NOAEL Mat er na

0, 200, 1000, 5000 ppm
yes

Toxicity: > 1000 ppm

NOAEL Ter at ogenicity: > 1000 ppm
LOAEL Maternal Toxicity : <= 5000 ppm
LOAEL Teratogenicity : <= 5000 ppm
NOAEL Enbryotoxicity : >= 1000 ppm
Met hod: ot her
Year : 1986 G.P: no data

Test subst ance:
Met hod:

Remar k:

Resul t :

Concl usi on:

Reliability:
15- MAR- 2001
(58)

Speci es:

Met hanol , Junsei Chenical Co.

Thirty-six pregnant rats per group were used in this study.
Twenty were sacrificed/group at day 20 and 10/ group were

al l owed normal delivery. Paraneters eval uated included body
wei ght, food consunption, clinical signs, organ weight,

hi st opat hol ogy and survival. The nunber of fertilized corpus
uteum inplantation, living and death fetuses, were al so
determ ned. Visceral or skeleton eval uati ons were conducted
on each litter. Ofspring fromthe normal delivery were

subj ected to general observation at birth, organ check, organ
texture, genital function and novenent. The F1 were bred and
all sacrificed at day 20, litter evaluated as above.

Simlar to standard teratogenicity study in rats except the
length of the daily exposure was nuch | onger than normal (20
vs 6 hrs little time for clearance as exposure was
essentially continuous) and sone pregnant rats were all owed
to deliver nornally.

Dans exposed at 5,000 ppm had decreased rate of body wei ght
gai n, decreased food/water consunption, and one death (plus
one sacrificed). Increased enbryo nortality, decreased feta
wei ght, increase in septal defects, obstructed
vertebro-costal foranmen, cervical ribs, excess sublingua
foramen nervosa, delayed fetal growth and reduced
ossification were noted in the high dose fetuses. 1In the
normal delivery groups decreased food/water consunption, and
del ayed pregnancy (0.7 days) were reported in the high dose.
Pups fromthe high dose group had increased early nortality,

| ower birth weights, [ower postnatal body weight and a slight
decreased water consunption (no effect on food consunption).
The hi gh dose nmale offspring sacrificed at 8 weeks had
decreased brain, thyroid, thynus, testes weight and increased
i n hypohysis weight. The high dose fenmal es had reduced brain
and thynus wei ghts. No histopathol ogical effects were noted
in these organs, except henilateral thyroid defects

I nhal ati on exposure denonstrated treatnment-related effects in
rats and their fetuses exposed at 5,000 ppm Fetal toxicity,
vi sceral / skel eton effects were seen in the fetuses exposed at
5,000 ppm, but this dose was maternally toxic. Methanol is
not considered teratogenic in this study. 1,000 ppmwas a
NCAEL for both the dam and the fetus.

(2) wvalid with restrictions

nouse Sex: femnl e
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Strain:

Rout e of admin.:
Exposure period:
Frequency of

Cch-1
i nhal ation
7 hour s/ day

treat ment: day 6-15 of gestation
Duration of test: 20 days
Doses: 0, 1000, 2000, 5000, 7500, 10000, 15000 ppm
Control G oup: yes
NOAEL Mat ernal Toxicity: > 15000 ppm
NOAEL Ter at ogenicity: = 1000 ppm
NOAEL Enbryotoxicity : = 1000 ppm
LOAEL Teratogenicity : = 2000 ppm
LOAEL Enbryotoxicity : = 2000 ppm
Met hod: ot her

Year : 1993 GLP: no data
Test substance: Met hanol , High purity Optinma grade Fisher Scientific
Met hod: Bl ood net hanol concentrations were determ ned on gestation
days 6, 10, and 15. Fetus were exami ned for nunber of

Renar k:

Resul t:

Concl usi on:

Reliability:
15- MAR- 2001
(66)

Speci es:
Strain:

Route of admin.:
Exposur e period:
Frequency of

treatnment:
Duration of test:
Doses:

Control G oup:

impl antation sites, live/dead fetuses, and resorptions.
Fetuses were exam ned externally and weighed as a litter
Hal f of each litter was exam ned for skel etal norphol ogy/
Internal soft tissue anonalies.

Study design is complex. Only 3 chanbers were used and
exposures were staggered. Number of animal used appeared to
be adequate, but it was hard to tell exact nunber used, as
data was listed as litters per treatnment group. Sonme ani nals
were renoved for plasnma nethanol detern nations.

One dam died in each of the 7,500, 10,000, and 15, 000 ppm
met hanol exposure groups. The methanol exposed dans gai ned

| ess wei ght than did unexposed dans fed ad |ibitum
Significant increases in the incidence of exencephaly and
cleft palate were observed at 5,000 ppm and above,

i ncreased enbryo/fetal death at 7,500 ppm and above

(i ncluding an increasing incidence of full- litter
resorptions), and reduced fetal weight at 10,000 ppm

and above. A dose-related increase in cervical ribs or

ossification sites lateral to the seventh cervical vertebra
was significant at 2,000 ppm and above. Methanol plasma
| evel s increased with dose. No signs of maternal toxicity

wer e not ed.
The NOAEL for the devel opnenta
1, 000 ppm

toxicity in this study was

(2) wvalid with restrictions

nouse Sex: femal e
Ch-1

i nhal ati on

6 hour s/ day

7-9 and day 9-11, day 6-15
20 days

0, 5000, 10000, 15000 ppm
yes
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NOAEL Mat ernal Toxicity: >= 10000 ppm
NOAEL Ter at ogenicity: = 5000 ppm
LOAEL Maternal Toxicity : <= 15000 ppm

LOAEL Teratogenicity :
NOAEL Enbryotoxicity :

Met hod:

Year :
Test substance:
Met hod:

Renar k:

Resul t :

Concl usi on:

Reliability:
15- MAR- 2001
(13)

Speci es:
Strain:

Rout e of admin.:

Exposur e period:

Frequency of
treatnent:

Duration of test:

Doses:

Control G oup:

10000 ppm
5000 ppm

ot her

1993 GLP: no data

Met hanol -HPLC grade J.T. Baker

The study used 17-27 pregnant nice per group. Paraneters
eval uated i nclude body weight, clinical signs, and survival.
The nunber of live/ dead fetuses, resorbed, and mal f orned
fetuses[visceral] plus inplant sites was al so determ ned.

A pilot study was also reported in this paper that was used
to set conditions for the main study. A good special study
that exami ned certain tine periods during gestation and the
ef fect of methanol on neural tube defects.

Neur ol ogi cal effects (ataxia, depressed notor activity
circling, tilted heads) were noted in the 15,000 ppm dans
only on days 1,2 and 3 of exposure (20, 10, 5% . Materna
body wei ghts were decreased at day 17 at 15,000 ppm (high
resorptions). Enbryotoxicity was noted in fetuses (increased
resorptions, reduced fetal weights, and/or feta

mal f ormati ons) at 10,000 and 15,000 ppm level, while no
observabl e adverse effects were seen in the 5,000 ppm group
Neural and ocul ar defects, cleft palate, hydronephrosis,
defornmed tails, and Iinb (paw and digit) anomalies were
reported. Neural tube defects and ocul ar |esions occurred
after methanol inhalation between GD 7-9, while linb
anomal i es were induced only during GD 9-11, cleft palate and
hydr onephrosi s were observed after exposure during either
peri od.

The hi ghest | evel of methanol (15,000 ppn) produced slight
maternal toxicity and enbryotoxicity. Teratogenicity and
enbryotoxicity was also reported at 10,000 ppm but not 5, 000
ppm

(2) wvalid with restrictions

nonkey Sex: fenale
Macaca Fascicularis
i nhal ati on

2.5 hour s/ day

daily

120 days

0, 200, 600, 1800 ppm
yes, concurrent vehicle

NOAEL Mat ernal Toxicity: > 1800 ppm
NOAEL Teratogenicity: > 1800 ppm

Met hod:
Year :
Test substance:

Met hod:

ot her
1999 GLP: no data
Met hanol , High purity HPLC grade Fisher Scientific

El even or 12 fenal e nonkey per group were used in this study.
Pregnancy observations and delivery examwere conducted. In
addi ti on body weight, clinical signs, and survival were also
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Remar k:

Resul t:

Concl usi on:

Reliability:
15- MAR- 2001
(16)

5.9 Devel oprent al

Renar k:

22- MAR- 2001
(26)

eval uat ed

An excellent well conducted study in a species that is nore
closely associated with humans as far as nethanol toxicity is
concerned. Study was sponsored by EPA, auto conpani es and
APl . Study was reviewed by an outside expert panel, who
agreed with the study author’s concl usions.

The weights of all fermales were quite stable during the
study. Mean wei ght gain during pregnancy varied from1.3 kg
to 1.8 kg across all exposure groups. Cinical observations
did not indicate the presence of overt toxicity in the adult
femal es, and none exhibited a pattern of responses indicative
of fine-notor incoordination due to methanol exposure.

Met hanol exposures were associated with a reduction in the

| engt h of pregnancy, thus shortening the gestation period of
the offspring, but did not affect the size of the offspring
at birth, the average birth weight, crown-runp | ength, and
head size of infants in the nethanol -exposure groups.

Neur obehavi oral testing suggested possible effects in two
tests, but the effects was not concentrati on dependant or a
significant overall effect across the nethanol groups.

Anot her observation, not judged a treatnent related effect,
was a serve wasting syndrone in two fermale offspring in the
hi gh dose nethanol group. These two observations were not
consi dered to be treatnent rel ated.

Chroni c met hanol exposures for up to 1 year did not cause
overt maternal toxicity in m fascicularis fermal es. Methano
exposures were associated with a reduction in the |Iength of
pregnancy (not dose dependent). No decrease in offspring
birth size was observed. No obvious birth defects were noted.
(1) wvalid without restriction

Toxi city/ Teratogenicity (Added Remarks)

Rats were dosed by gavage during Days 1-8 of pregnancy at O,
1.6, 2.4, or 3.2 g nmethanol/kg/day. Animals were killed on
Days 9, 11, or 20 of pregnancy, and maternal, enbryonic, or
fetal paraneters were assessed. No treatnent related effect
on estradiol, progesterone, |utenizing hornmone and prolactin
was observed. Reductions in pregnant uterine and

i mpl antation site weights were seen on Day 9, but no effects
on enbryo/fetal survival or devel opnment were noted. The 3.2
g/ kg/ day dose of nethanol produced a reduction in body wei ght
gain by Day 9, which may be considered an indication of non-
specific maternal toxicity. No effect on Day 11 or Day 20 on
enbryo-fetal survival, or devel opnent was observed.
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Renar k:

23- MAR- 2001
(79)

Remar k:

23- MAR- 2001

(80)

Remar k:

A gavage study conpared wel |l -nourished and nal nourished in
rats given 2.5 g/ kg nethanol from day 6-15 of gestation. An
increase in skeletal malformation, primarily cervical extra
ribs was noted in the nmethanol treated rats when conpared to
controls. Malnutrition did not increase the incidence of

mal formations, but fetal growh was retarded. This is only a
singl e dose study and the 2.5 g/ kg/day dose is above the

| ethal dose in humans.

Pregnant rats received a drinking solution containing 2%

nmet hanol during gestational days 15 through 17 or during days
17 through 19. The average nethanol consunption was 2.5

g/ kg/ day. Behavioral effects such as increased latency to
suckl ing behavior, and a | ower efficiency in seeking and
reaching their home area were reported. Methanol treatnents
did not affect the dam (durati on of gestation, weight gain or
mat er nal behavi or on the day of parturition) or fetus (litter
size, birthweight, weight gain, infant nortality or day of
eye openi ng). The behavioral effects noted in this study
occur at tissue levels of methanol |ower than those
associated with teratogenesis in the study by Nelson et a
(1985), and may be of potential significance. However, a

mat ernal exposure in this study was 2.5 g/ kg/day, which is
above the |l ethal dose in humans.

No significant changes in neurobehavioral and

neur ophysi ol ogi cal devel opnent in the offspring of rats
exposed to 15,000 ppm net hanol vapors (7 hours daily between
gestational days 7 and 19) were noted in this study.

In an inhalation study in rats exposed to 4,500 ppm for

6 hours per day for day 6 of gestation through day 21
postnatal subtle behavioral changes were reported in both
danms and neonat es.

In a study that evaluated the critical periods for the

devel opnental toxicity of methanol, pregnant CD-1 nice were
exposed to 10,000 ppm net hanol or filtered air for 7 hr/day
on 2 consecutive days during gestation day 6-13, or to single
day (7 hr) exposures to 10,000 ppm net hanol during gestation
day 5-9. Peak maternal blood nethanol concentration (at the
end of exposure) was ~4 ng/m, and nethanol was cleared from
maternal blood within 24 hr. Sone fully resorbed litters
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Renar k:

23- MAR- 2001
(14)

Remar k:

23- MAR- 2001
(35)

Remar k:

were observed with 2-day nethanol exposures on gestation day
6-7 or 7-8, or 1l-day exposure on gestation day 7. Wth 1-day
nmet hanol exposure on gestation day 7, the nunber of |ive
fetuses was | ower than with exposure on any other day. deft
pal ate, exencephaly, and skeletal defects were the feta
anonel i es observed. These results indicate that gestation
and early organogenesis represent a period of increased
enbryonal sensitivity to nethanol in mce

Cephal ic neural tube defects were observed in near-term nouse
fetuses followi ng maternal inhalation of nmethanol at a 15, 000
ppm for 6 hr/day on gestation day 17. Neur al tube defects,
chiefly exencephaly, occurred in 15% of fetuses (reduction or
absence of multiple bones in the craniofacial skeleton
prematurely open eyelids, cataracts, and retinal folds).
Fol |l owi ng daily 6-hour maternal inhalation of 15,000 ppm

net hanol during gestation day 7-8, the cephalic neural fold
margi ns were swollen, blunted, and poorly elevated on
gestation day 8.5 and 9 relative to controls. Histopathol ogy
of exposed gestation day 8.5 enbryos reveal ed m crocephal y,
reduced nmitotic index in the enbryonic neuroepithelium and
groups of neural crest cells were displaced to the neura
folds dorsal to the foregut. Wen exani ned on gestation day
9.5 and 10.5, maternal nethanol exposure (15,000 ppmfor 6
hr/day) during gestation day 7-9 resulted in stunting,

del ayed rotation, and m crocepholy in over 90% of the

af fected enbryos. Many 10.5-day-ol d enbryos were edenmatous.
Cccult neural tube defects was present in at |least 21 % of

net hanol - exposed enbryos on gestation day 9.5 and 10.5. There
were no apparent neural tube defects in control enbryos at
any stage of devel opnent. These data suggest 1) that
exposure to high concentrations of nmethanol injures nultiple
stemcell populations in the neurul ating nouse enbryo and 2)
that significant neural pathology may renmain in ol der
conceptuses even in the absence of gross |esions.

Femal e m ce were given 2.5-g/ kg nethanol by gavage for twice
daily, gestation day 6-10 plus 400 or 1200 nnol folic acid
for 5 weeks prior to mating through gestation. The margina
folic acid dietary treatnent (400 nnol) resulted in | ow
maternal liver, red cell and |low fetal tissue folic acid
concentrations. Marginal folic acid-nethanol treatnent
resulted in an increase in the litters affected by cleft

pal ate and exencephaly. These results show that nargina
folate deficiency in pregnant dans significantly increases
the teratogenicity of nethanol

Femal e mice were fed one of three diets containing 400 (Ilow),
600 (marginal, or 1,200 (adequate) nmol folic acid diet for 5
weeks prior to and following nmating. On gestation days 6-15,
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dans received distilled water or nethanol at 2.0 or 2.5 g/kg
body weight, twice daily. Maternal liver folate
concentrations were lower in the low dietary folic acid
groups than in the marginal and adequate groups; nethanol did
not affect maternal liver folate concentration at term

Mat ernal net gestational weight gain was | owest at the | owest
dietary folate I evel but was not affected by methanol

Gravid uterus weights were lowest in the low dietary folic
acid groups exposed to the high methanol dose and the nunber
of live fetuses per litter was |lowest in the low folic acid
groups. Fetal body weights were lowest in the low folic acid
groups and significantly |ower in the nethanol groups
relative to vehicle treated aninmals. Fetal crown-runp

| engths were shorter in the nethanol-treated groups; this
paranmeter was not affected by folic acid treatment. Both

net hanol and | ow dietary folic acid increased the incidence
of cleft palate, with the highest nunber of affected litters
inthe lowdietary folic acid group. These results support

t he concept that maternal folate status can nodul ate the
devel opnental toxicity of nethanol

23- MAR- 2001

(69)

Remar k: Pregnant mce were gavaged with 0, 4.0, or 5.0 g/ kg nethano
split in two doses on gestation day 7, the npst sensitive day
for induction of skeletal alterations by nethanol. These
results denonstrate that maternal nethanol exposure can alter
segnent patterning in the devel opi ng mouse enbryo, producing
posteriorization of cervical vertebrae

23- MAR- 2001

(22)

Remar k: In a pilot study methanol given (0.5, 1.0 or 2.0 %9 in the
drinki ng water on gestation day 6-15 i nduced devel opnent al
effects in folate deficent Long-Evans rats. Skeletal effects
were seen at the top two doses

23- MAR- 2001

(68)

DI SCUSSI ON OF SPECI ES DI FFERENCES

The toxicity of nethanol varies greatly between different species, depending on
the ability to nmetabolize formate. |In such cases of slow netabolism of
formate, fatal methanol poisoning occurs as a result of netabolic acidosis and
neuronal toxicity, whereas, in animals that readily netabolize formate, CNS
depression (comm, respiratory failure, etc.) is usually seen. Sensitive
primate speci es (hunmans and nonkeys) devel op i ncreased bl ood formate
concentrations followi ng high | evel nethanol exposure, while resistant rodents,
rabbits and dogs do not.

Humans (and non-hunan primates) are uniquely sensitive to methanol poisoning
and the toxic effects in these species is characterized by fornmc nmetabolic
aci dosis, ocular toxicity, nervous system depression, blindness, coma and
death. Nearly all of the available information on nethanol toxicity in humans
relates to the consequences of acute rather than chronic exposures.
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A vast mmjority of poisonings involving nethanol has occurred fromdrinking
adul terated beverages and from net hanol - contai ni ng products. Although

i ngestion dom nates as the nost frequent route of poisoning, inhalation of high
concentrations of methanol vapor and percutaneous absorption of nethanol could
produce acute toxic effects.

An experinmental study of dermal exposure with neat nethanol in human vol unteers
for the purposes of estimating percutaneous absorption rates was conducted. A

| arge percentage (nean of 68% of the dermally-applied nethanol evaporated
within 60 mnutes (Raabe et al., 1992). The maxi mnum concentrati on of nmethano

in blood followi ng an exposure to one hand lasting -20 mn is conparable to
that reached follow ng inhal ati on exposures at a nethanol concentration of 200
ppm the threshold linmt value-time weight average (TLV-TWA) (Batternman and
Franzbl au 1997).

The | ethal dose of methanol for humans is not known for certain. The m ninal

| et hal dose of nethanol in the absence of nmedical treatment is estimated to be
around 1 g/kg. The m ni mum dose causi ng pernmanent visual defects is also
unknown. Two inportant constituents of human response to nethanol appear to be
(1) concurrent ingestion of ethanol, which slows the entrance of nethanol into
t he nmetabolic pathway, and (2) hepatic folate status, which governs the rate of
formate detoxification.

The synptom and signs of nethanol poisoning in humans, usually will not appear
until about 12 to 24 hours after exposure, and include visual disturbances,
nausea, abdom nal and mnuscle pain, dizziness, weakness and di sturbances of
consci ousness ranging fromcoma to clonic seizures. Visual disturbances
general |y devel op between 12 and 48 h after nethanol ingestion and range from
m | d phot ophobia and nmisty or blurred vision to markedly reduced visual acuity
and conplete blindness. In extrene cases death can result. The principa
clinical feature is severe netabolic acidosis largely attributed to the formc
aci d produced when nethanol is netabolized.

The normal bl ood concentration of methanol in humans from endogenous sources is
less than 0.5 ng/liter (0.02 mml/liter), but dietary sources nay increase

bl ood net hanol level. Generally, transient Central Nervous System (CNS)

ef fects appear above bl ood nethanol |evels of 200 ng/liter (6 mml/liter);
ocul ar synptonms appear above 500 ng/liter (16 mml/liter) and fatalities have
occurred in untreated patients with initial methanol levels in the range of
1500- 2000 nyg/liter (47-62 nmmol/liter). Metabolic acidosis and ocular toxicity
characterize nmethanol toxicity in humans and nonkeys, and appears to be due to
the accurmul ation of formate. This accunulation is due to a deficiency in
formate metabolism which results fromlow hepatic tetrahydrofolate (H4 fol ate)
| evel s. Humans and nmonkeys possess | ow hepatic H4 folate levels. This
results in lowrates of formate oxidation and accunul ation of formate after

| arge doses of nethanol (Tephly-1991).

Acut e inhal ation of methanol vapor concentrations bel ow 260 ng/ n? or ingestion
of up to 600 nmg met hanol by healthy or noderately fol ate-deficient hunans does
not result in formate accunul ati on above endogenous |evels (Lee et al 1992,
Leon et al., 1989).

Ccul ar toxicity, a well-recognized outcone of nethanol poisoning in humans,
correlates with formate accumul ation in blood. Total folate | evels were
determined in human and rat retinal tissues and were found to be nmuch | owner

than the levels in liver. However, folate levels in human retina were only 14%
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of those determined in rat retina. The ampbunt of 10- fornyl tetrahydrofol ate
dehydrogenase (10-FDH) in human retina was approxi mately three tinmes the
amount found in rat retina. 10-FDH was found to be preferentially localized in
the Mueller cells, which appear to represent the target for formate induced
ocular toxicity. Fornmate oxidation reactions mght serve two roles, first a
protective role and then a role in nmethanol -i nduced toxicity in Mieller cells
(Martinasevic etal., 1996).

Rol e of netabolismon the species differences

Ani nal tests were done over the years to obtain predictive information. The

i nvestigation of methanol toxicity in animals is somewhat difficult to
correlate to human effect because normal rodents exposed to methanol do not

di splay the netabolic acidosis and toxicity to the visual systemthat occurs in
humans (Roe 1982, Tephly and McMartin 1984; Wrld Health Organizati on 1997).

The nonkey is nobst |ike man when it comes to fornate | evel follow ng exposure
to nmethanol. Chronic nethanol exposures (2.5 hours per day, 0, 200 600 or
1,800 ppm) for up to 1 year in m fascicularis femal es was studi ed by Burbacher
(1999). The study included neasuring bl ood nethanol and plansa formate | evels.
Wi | e bl ood nethanol |evels increase with dose, no changes in blood fornate

| evel s were noted (Burbacher et al 1999). In a single inhalation exposure of a
Rhesus nonkey for 6 hours at 2000 ppmresulted in no increase in formate | evels
(Horton et al., 1992).

NEDO (1987) al so exposed rats and primates to nmethanol by gavage and neasured
bl ood formate levels. Only at 3000 ng/ kg were formate | evels evaluated in both
speces. Lower doses (25, 125 and 600 ng/kg) showed no el evation in bl ood
formate. This is consistent with a toxic dose (optic injury, mninmmletha
dose) in humans of about 1000 ny/ kg (Roe 1982).

In a study by Andrews et al (1987) nonkeys exposed to 5,000 ppm nethanol for 6
hours per day, 5 days/week showed no treatmnent-rel ated changes when conpared to
the controls.

NEDO (1987) exposed prinmates nearly continuously for up to 14 days (20+ hours a
day, 7 day per week). 1In this nearly continuous sub-acute exposure study
toxicity was noted at 5,000 ppm but not at 3,000 ppm The toxicity observed at
5,000 ppmcorrelates with the increase in formate | evel observed at 5,000 ppm
(but not at 3,000 ppm.

The difference in the response in the two studies is nost |likely due to the

di fference in exposure patterns. The NEDO studi es used 20+ hours exposure per
day. The half-life on nmethanol in the body is 1-3 hours (Burbacher et al.
1999). The NEDO study design gives a possibility for the build-up of methano
and fornate in the body because of |ack of clearance tinme. |In the Andrews et
al (1987) study exposure was for 6 hours per day with 18 hours for clearance.
The difference in the response at 5,000 ppmin the two studi es m ght be
expl ai ned by the total daily dose between the two studies.

Using Haber's law (CT=K) the total dose is much greater in the NEDO studies

[ NEDDO- 3, 000 ppm (3,000 x 20 hrs =60, 000 ppnhr), 5,000 ppm (5,000 x 20 hrs =
100, 000 ppnhr)] verus [Andrews -5,000 ppm (5,000 x 6 hrs = 30,000 ppnhr)]. The
results of this conparison suggest that between 60,000 ppnhr and 100, 000 ppmhr
there is formate build-up in the 14 day NEDO study, but the lack of clearance
makes it difficult in the NEOD studies to get an accurate daily dose over tine.
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Bur bacher et al (1999) evaluated the effects of methanol inhalation exposure on
pregnant nonkeys exposed at a top daily dose of 4500 ppmhr (1800 ppmx 2.5
hrs). The top dose in this study was a NOAEL. The Andrews et al (1987) data
suggest the NOAEL coul d be higher than the top dose used by Burbacher et a
(1999).

I ncorporation of kinetic paraneters and the fraction of inhaled nethano
absorbed in humans and rodents into kinetic nodels indicate that an 8-hour
exposure to 5,000 ppm net hanol produced some very different results in

di fferent species.

The bl ood nethanol level in the nouse is 13-18 tines higher and in the rat it
is 5 tinmes higher than in humans exposed to the same 5,000 ppminhal ed | eve
(Perkin et al., 1995). This species difference may also be related to the

di fference in response of pregnant aninmals to nethanol. The nmouse is the nost
sensitive showi ng devel opmental effects below a naternal toxic doses while the
rat only responds at higher doses that are maternally toxic.

There is abundant data on the potential health effects of nethanol in humans.
Most information on the human health effects of nethanol is derived from
clinical observations follow ng accidental or intentional ingestion of

net hanol . Met hanol can be highly toxic, resulting in nausea, dizziness,

nmet abol i ¢ acidosis, and toxicity to the visual system (including blindness),

not or di sturbances and even death in humans. Exposure of humans to 200 ppm does
not increase blood formate levels or result in any toxicity (Lee et al., 1992).

The absorption of methanol is rapid follow ng oral ingestion, inhalation of
met hanol vapor, or skin contact. Hi gh doses of nethanol overwhel mthe humans
body's ability to renove a toxic netabolite (formate). \When formate

accunul ates, toxicity occurs.

Dat e: 23- MAR-2001
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